59 

As mm! hmm* the tm» "Cfilgsn^toye Mmm4 mm§mmM 
procedure"' refers to teroplate^iependent process md vector-mediated propagation 
Whkb result in an increase hi d>e concentration of a specific nucleic acid molecule 
teLasive; k> its initial conceMratio?u or m an increase m the ooncesaatson of a detectable 

5 sigaat such as amplification, As used herein, she torts "oUgonuoleotide directed 
mutagenesis proesdure'" is intended to refer to a process thai involves the 
SerapEftfc-cteperadent extension of « friraer moleetsje The icrm template dependant 
pc?s«es* refers So nucleic acid s^othesus of an RNA *>r a ON A Tsalecute wherein the 
sequence of the rsewiy synthesized strand of nucleic acid is dkta^d by the wdbkfvown 

10 rules of c^mpleinentar} kiss pairing *,s©e. exsrrple, Watson. l°87h Typically, 
vecic? mediated mcibodol-ogks involve the introdaction of the ntseieic «ekl fragment 
mio a OKA or RXA vector, the clonal amplification of the vector, and the recovery of 
She amplified nucleii. acid fr&gmem. Rumples of s-ach methodologies are proMded by 
11 5. PaleM No. 4,237,224, specifically isieoiporated herein by reference in Its entirety, 

15 ia another approach for She producers of polypeptide variants of the 

preterit invention* re^umve >ss^uen«; reeombin&iton, as described in U.S. Patent No 
5,837,458., may be employed. Ui this, approach, iterative cycle? of recombination and 
screening or sekxrion are perfonncd \o "evolve^ individual polynucleotide variants of 
the ingestion having, for example, enhanced immunogenic activity, 

20 In oilier embodunc&ss of the present hwendors, pot} nucleotide 

sequences provided bm&m can be advantageously used as probes or primers for nucleic 
acid hybridization. As such, it is contemplated that nucleic acid segments that comprise 
ft setjuetKic region of af least slxut 15 contiguous mieleostdes that has the same 
sequence or is complementary to, a 15 mideoikle tog eonti|>ooo.$ sequence 

25 dsicltJSsed hercift will find particular utility. Longer contiguous identical or 
complementary sequences, e.g. thusk? of about 20, HO, 40, i(l iOO, 200, S00, HKX> 
(including ail intermedi^e lengths.) and «ven up to full kngth tvequemies will also be of 
* m c^riaii fmtodims^te. 

The ability of such nucleic aowl probes to spccitk^lty h>brtdw tv a 

M> i>^queace of interest will citable them Jo l*e ot «>e u detect^ the pt^fettoc of 
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cump femexilssry se<|yeae*s in a given sample. However, other uses arc also envisioned, 
such sis the uxe of the seejueact iafommtiosn for 5bc preparation of mutsoi speek-s 
primers, at primers fsjr use yi preparing other geuedc c*>minJcik>$«. 

FoKt aehotHe molecule* foomp dt^cce resorts cun^vug of 
5 contiguous inicleodde stteithes of 10-14, 1 5^0, 30. Si\ or even of 1 00-200 ftutteoridesr 
or so (including intermediate lengths as well), identical or coiiipldmeniary to a 
polynucleotide sequence disclosed benfin t are parricalHrt* woteraplatsdt as hyWiatioa 
profess for «§er m, eg., Southern &r*d Northeni hksrtinei This would allow a geae 
product, or ingment thereof, to bt .«ial)z-\i both jn dnme eels tvpes anl aKo m 

10 various bacterid cells. The total dze uf fragme&L as well as the size of the 
oorrspkraemary stretches, will ukimatdy depend on the intended u;^e or applicators of 
the particular nucleic acid segment Smaller fragments wall centrally fmd use in 
taittidjiuttonerobodiraefUa. *hci^£ the length o; the i. ominous compkwauiy it^ors 
may be varied, soieh as between oboist 15 arsd atxmt 100 nydentkfes, but larger 

£5 usatsguoBS «fmp!cmej£tatity stretches may bs used; according its the fengih 
complementary sequences one wishes to dete^e. 

the ajse of a hybrttfen'km probe of abous 15-25 aucfcoiides m length 
allows tfse formation of a dapJex molecule shat is both stable ssjiJ selective . Molecules 
h&vhuj: eoMlge*ous complementary sequence's over sMxeMit*: greater thm 15 tecs m 

20 length am generjany preferred, though, in order to increase sfabifity and sdeetiviry of the 
hyfcrid. wd thereby imnfo\e the qualih „wd Jegiet ot 3pet'ific hybrid n-^eenste 
obUmed, One will generally prefer to design auoletc acid molecules ls&vu% geste- 
^osTokitietiMr> *t«;tehes of !^ t^ ^ com^ivt's ftodeotUe-^ or ev»n Ivn^r v,hefr 
desired. 

25 Hyhrid&Afitm pfotas n^y he %d<x3?d from any portion «f ;Yny of Ac 

sequels dlsekised herein. Alt that Is retjuiEXM.1 is *<> review the sequences ^et forth 
hereto Ms- to 3«v co^tmiif'f^ portion w the sequeners,, hon* ,ibm# nikleotsdi.";? us 
length up to diki indudsHg the full fcr^tb sequence, that otk; wished Jo mUzc a profe 
or pdrcvr Fh^ e^>^c *<t pjobe dnsi prsnK't ^e^.■^l^e^kcs^ nw? H ^vjMned b} gnosis. 
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factors For exasnpk, «rt nwv wish to eaiploy ptimm tivm k*watds the termini of the 
total sequence* 

Small pnlymide^tkte scgaaealsor fragmeats may be readily prepaied by, 
for example* directly ^ihec-sxing the fragrant by chemical means, as as commor&ly 
5 priced usjitg an ^ornat^l i>%omsdcx>tk H e synthesiser AIsik frafrcvKnts may be 
obtained by applic&siost of micfaic acid repnxiu^iou tctUauli^y, .\ueh as ihe FCR' m 
technology of U S, Paietu 4ii83,202 {stKorjx^rated hereto by rdtfcjttce), !>y mtttxhscing, 
sekxied sequences m?o rtcombsn&a* vectors tot recombinant production, ai&l by othesr 
recornhksant DNA tctimkrues generally known to those of skill in the ast of nKdecuktr 
JO Mobgy, 

Theme talkie sequences oftbr iovs-sjlioit may be used for their ability to 
selectively form duplex tsioleeulea wath complemettf&ry stretches uf the en-fiie gene or 
gsvw Osgmerits of interest Impending on itse application envisioned, one will typically 
desire k» employ varying condition of hybridization to achieve vsjrymg degrees, of 

15 seteuivify cif probe k>ward>> target saqtsetjeer. Vat supinations retiring high selectivity, 
one v> slk t>|nc^ljv dst-irc lo employ reU*ueU sfrmgeut conditions to form t f ie h>brids, 
, will select j-ebriwly tow salt sad/o? high temperature eoradiUoav such as 
provided by & xalt ct>EtLet?sr&tK?n of t"n'm abunt P ft*' M ^ .iK-v.it 0 15 M sds »4 
teaiptrjiiirtw of from Jibout to d^ait Such sseJeeisve- sotHhiMii*. iti-ten^e 

2'} little, if any, mii&matci) between the probe and die template or target sti&sid,. and would 
be particularly suitable for isolating rsststed sequences. 

Of course, tor sons applications, for example^ where one <k.$ijtes to 
prepare mutants employing a nmiaxtt primer strand hybridized to an ursdedytng 
template, less stnageat (reduced stringency) nvbridi ration txindilkms will iypitally be 

25 RTOlisd so oidei to aU^w iotnution of the hfftcsudupk^ In the^e ^ucuEiutan€t?\ une 
R^y desire to employ soit co^tiors sueb as d.H>^e of from ateuf 0.15 M to about 0.9 M 
jsilt, t^vpsraksms ?a«guig t>om ubo«t ^0*C to about S5 a C Cre^.s-byhjjdi"dsig sp«?ck& 
cats fercby be j-sradily Ulentiftc*! as posiuv*sly hyb?kli?,bg sigadh with jfespect to control 
hybridi^ati'VKs. hi a^y c,ist\, ir is genetaUy si^ifciated ttiat coitditioas can be o^tKlcterf 

10 TOOre stdngest by the addjts<sn of Incrft^siRg At^isat.s of ^fmamtdfi, whsch serves to 
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do^jjlpe t*K ^tk! dvOte>, « tfe sara^ md. ntr a- nt"\f \1 ^peranax: Puts, 
Ub,id zat,ct vO?*J[ M" i ar rwduy twi p ate-, <id it - wi'l a,^al 4 y he a 
-rvthod vhove Uejvndirg m the des< vd tr^iN 

5 pohruko cxr^vN;' nns c€>npr^\np. anTjver^ oh^o* m kottde ^ o^ 

Vitf vw n^got^scloot v hne tvert dm ^\s*n. <. ii o be -*toaut. vd urg-tea 
i^li b t\n <jf ptefc. n w ^iK, , hiJ ^orb£^uc\h, raw!? ^ jraa^iu *pps\M h b> 
v Hi (it a Ow. w u» V * f« ^ HjeH^k * 'he * K , of it* tern* tha' « MittnKttr to 
tK d & an* I he £tT ^ % ^ns- oj^ti <. kot^iu. in i uu^ rt£ pt dcifs ^ nue^s 
JO '^wlfLtHiJiM For if tK h Jtf* s ul puk ^ibu^ <i « a >t k> tropin * 

Hx n ^ K joi pb t v« s fvkied h a u< *rt'^ jli^tMJfO.uk^ ij< v if J i>< *hei 

hMOitt oxviiiVs i <mti.e^ nn'uuw Ivtt 0* wkhivi .kn! with IN. i jt, car 
jtvur i u J»B «ho {* t^n ^ Jjih** *\ n, (Mi K^t K H x I -H"k vtu ,Mk t 

]^2^4s^M M t n St suit Aim t vid ^?i^d < sixer t ^i.ru.u ^^1(4^ V 
*/ trf xvpAir 4 <t \\*' Hj^i R^s n» lS^rn 0 ? t, s *^ett 

Vnt cive v n a, ha\t jK bu* dfwn^td trat fihiNit <mt bo wd tv t *at ft 

J\ kmt ^ * >\1 1 jtt d 1^ S t \ >V bg - ? i 

Therefore, certain embodi*»em$, ?he present iavensioa provides 
oiigonuttiiijtide sct|«?nces ihat comprise aJl. or a portion of, aay sequfiffloe tb^c is 
capsbJe of specs fk.il fy binding to p*ffyn«cLco4lde ssque&ce ^cribwi hcrem t or a 

25 compleniean thcret-f. It> who smkxfj-me-M, the s^li^nss olig<«iucltot«Jfis comprise DNf A 
of derivatives thereof. Irt amthtt ^bodkaent, tfee oii^iiucleondes cotapriae UNA or 
>mim\es ihcrecf in a thipd ei«K»dimcnt. the oh^*sooltwwdw are roodlkd DNA& 
vampnsb^ a phu^horothto^tcd >no-irfi<d t-^kboae, in a fourth CTisbodimwt, the 
oiigoRuclcftdAj seqiMSices cosnpriK peptide uuclcic acids ot demise** ibm-^f. In 

30 e,-iel5 cjse, picfcrwd coinfu^idns conipri^c a sequence region that w vo*nplctRt»ntar> , 
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t*>d mor? ptitrmbv oih ^1uu!> ^pp^nciuiajv <md otn oa-u? p^i-rihH, 
ten p ttdv li a>p3rmi?i*i*r o ^r*t o 1 8k.su jxrt » jwIyml fe 5u*t>&\tJosod k_i*ia 
^nJe^ioss ^ nyjvnse u"MJiV mois «»f>>ufs lor t <{tup i ;t^ -vt^uefurt ^ bo&s-i upcu 
tiuiwN *t lU. Ltmep UrgtE. i\i JttuMp u Ufn t.YfOd^ Jxwkt v, 1^ 

<■ ^udiPk *"tn <i-idi it Luxe Arto et ve u^w^Ve* » av tv veJv'ttfd bwtd 

ipoi thm b Lit <^ n»iit lt*v fa lotm duatis b tup n& <r utt er <-n.<iidn.r* ^bmt tlui 
vn uU? u Ha proHbi* aptvj* k. bikdn^ to the iai*i * ihRN \ a Vu ^cll Hi^Ks 
nivknsM targ i rt&OF 1 .- i*k nRKA *iv tfios^ vh^h ^sc k.i ij£«r toe 41 \> 
iraji^-h^otk 'juration <.>*>li t „id t ^\xk y^k^vx ^ KUptnU s?(vrpk\ iki^L r*. 
1 0 io *5* i^no-u ft tli xt F\ '\ rbt;w *e^ ndin* 'men \k niaW<i aikE t v_\t vu*. »d<\} on 
Jswiaitr is u i ^ |>csrt-i K)k.J W a j\g ^ V ot <K 01 K O ^nxr amhsii. 

kind's, t 4t5K i " tbc B' A<s N N 0 jj^o-ntiLK *t.>rt\*are * Ut^hu^ t >i m' N iUe s 

lit; of ui jn« tt.'x kh\,ei\ r^-ni kmpk ^u. s ^huit jvpnJt 
^ \vu r, t<-j»ntNl MUt (2 >' ivkIivs) ^ d v *^V^p\itc\I Iht \0 C pcf i dc k.orun«. 
hwTnpUbv d^rnm <,k k n- d 'obi tvb'nn ^>|at»uc or tl\ ^p41 d ^Jr pki,^ 

\u Kit Vciics Rv-s \ W Jul ^ ^3i,14> 27 'I Nn<j tie ti4*m strait d uu ^v^t il 
luo ^tyj^ 1 ^be N^VC p^p*^ ccut tK v untj-^ii^ i h^o iu*.kotuk ^.id *.au be deh\e*n%t 

iKl )t»^*j.Us^o v^uJ-i MtO -.tfi^^i) ^^^^r^ra^^v , ' v»th the ^nb^jt\ tt tin? 
uJ^RonuvV ^but t^ ^Uikd t rki lie dhU i> 'a fhe pIjmt nkUibf^e 

1^ mottN. Vs. K>r i^tbitiFg v.vncs^Hm or tbe tuirti nftip^i ini pruktsL, rive 

pv^ss mdOiH^kttiL dLtivH> K, m <^d C«b, Tux N^t, A^^l U S A r*S 7 
3u es.^p> a ^^.c msu^bcr ni jK^Antf*» pV>->pboe^fcf I*kM vfet rtav.t * fx<- v*<ib<i 
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<>%ai&:te»ude wsHstrate *OWh tf i, CelL WSI D^'V ft ;h Mvbel rn&J 

W^th»< I Mol Biol Dec $,Ji<>f h.5SS«*1in Ke-JtjMil-ltutH „%no Slink Nature. 
' wj} Mtu 14 ^7^6*741- I ,' ^o) 1 1 k has ht^n .illrib,itid to the r^irtsrm^nt 

S that suksfr-iit' bind \ia s^VJtV p.iuuin suteraetuw thf ar^mst gutde 
^«ctk'« {" K>S"> »*f the rtt\y>me pm>t to ofeenm^l Racriun 

?HVs"nti> Kkh c«3 caftihr^ tJit In oVls?-;^ % f RN A nhu-jjili^eMCT bond;. *m ^j^f (and 
lht>" u^n cte^\_* other RNA motaukV) uiJo? ph^iH ^ yc-vl ci hHhk<^s h\ 

W a^>mxuc mictek by fj>t bsnJias> to a target SNA. S^ch Hiudtag i^eui^ 

throuvb ihc Ut&ci hmdir^ jvnii.<s nt » c^Kyrc^tic sueLw .tcid whi<_k K held in doys 
pm\im>ly to ujt* en^imsltc |\<sifk^ she muKu> th*t >sct£i i.* s.k\uc (he f-jryet R\A 
Tlius *Jv tn^ -tjjjc H^ckic frit »v\.f>pr 1 jtbi J' ^i^K * & v ?£tt RN I tWugb 
vunifknrsenian bave-ps-u^g,. <uid urx^ k^utid Jo the tusrsM site, a^ rn?>Rs.aj-ottf5y t& 

15 ^tt th? :nt}fct ItSA Strategic ck\>v^<> .4 a uii':i RNA will de*tn>> ^ alubtv 
direct ^iwht^ii* of «ti 'jt'Koo'cd psotem Attsr an ni/vmatk rwWu' aciJ hossnd at&i 
de.m-'d it? R'4A tercet st is Tnjle^fi hum that KXA tn ^ j*irch tor vJtvk«r target -*n<i c&i 
?<;peoK*dl5f Hind and cicas-e new Warts 

the crczyraattc nature of nbo^fije i.v yuuita^uy^ ^f^oj- 

20 jcchi.^logieat, ^wch. «t$ unti^mk* hxhnckipy (vshere a RULl^f yetd ;u<>k\~^c -ajfipl> bind" 
it Bjcfck 3Ctd (iirge! ti^ bV*t|v. us ttamlatiuii,* smkl 1 tlie njnir^Rtr^toP <H tJl^nmi: 

oHgoimole^fKik- Ihsi ^antij^L. 1 rtflfcts the '*b"hft o( tUf ^KtA^if (^ ^oi 
f^'aidJiLjlh . Vhm, 4 ^in^e? nlv^tiK nitjlccuk* ^ ,flf t \ vbfiv^ m\m-y tisok^tik'xf ot 

25 tatjiot RK A, kt *tJtlitioa t Hv n'KV>mer is. » RtiMy specific soltsHtt. t r %vitb the H^ctfkst^ 
of bbJNtson (kpcrodinji n-*t only ti^ pausji^ n^d^nsm oi Kudbg ti» thv torgef 
RNA hit nn ihe stK\ hsn .10 >*i tmpct VINA ck^vjg*? P^rtj'jo nvisin&tche^ or N,>e- 
sub tst x itlo«ts, ihj^t tbe *tfe c;ea\^e can ^>.tnpleteH elimHMk r^t^ttc d^thitv of it 
£>nc ^taulat :aLsm^Sch«?5 in Jiiti^a^e Kialec^tt Jo pot p^vc^t tfeir jfCihai 

3# {WiM U rf Pro.- N.Hi A,;*l «ki i SA. 1^92 \up 15,KV(it,i 7it«-0> Htuts, the 
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'\?ttf)x-,tv oi «woi 3 nk>*^ j ^ v«ik i\ •* t at m ant -^ase ol ^UiUi, i de 
t n Urn, the N e fv x1 V "1*0 

lis irpj * ht-pat t s "* \ tib. x>uo 1 jrna o«- R 4 ^ef ii\ <\ t n ar^rsM no" w tb m RKA 
S gt^dk v iverc^ «l r Uetn^r^o V v RNA root * L<up*e ol K ■jrwV'MS t^t^aix 
d^crK4b> HowWi NVckK ttf R.<* 19^: <*f \\ Jtf l\-^-f\ * \ -tnl^ ^ 
hunrrohb* "e^vnVaby H.T<x t {ioi !a Ft Ap^l *\H fcTO^O ^ 
^and I »t', Ni^hewi * "* 1 Jt n J"* T&T^ ^o>, H i pt tf..' "M vk «. 
vs l*YJat 2^ih\.^)2^ ^a»Jl S* i*^i^5 6^ >^ Ai ot.ii* ph. * the 
11 h- \; t \ 6 \ its n„ >*t s dc-vc ttd H sem-tn }<d Beet rn.'CKm trv 1^ i l& 
i il(-t'tU^4tS' k r xX^ipIc ot 1*k RNv%cP * ♦ d^aK-dh* 'scm r- t 
tits tJI J9*> tx, IV p> ?)M>57 VrMr VS RN<V «X) v^ii % 
<\vnKvsb^ t % tlx ^>»te4»«Jt IjfsitU H\ \t^S 1S<U*4" cS5 l t? Su\ kffiJ 
ioL s rtti' N-tft V*d b>. L S a. i«W ( ,t ^ <o id 01\c 

dej-vikiod u { ' ^ p <<e^4 B^AT* V'f tha* ^rpvist n Mix y a*tu *lr. t n. &\.*d 
"i ilo ^ it vbsv a\cit-r * tbat N a sj^ tK utetta.. Midtrg site v*liib i\ 
k T*if *neft* Jo c^nv ^ f mix li thk * r^ct Kl^-\ jx^'or^ nd 't ^ %e 
e avkv J < t v^oc-k xiflr o <-ti"^ ura tk I noH tr^tt b dmv v„ ie ip rt at^ 

20 R\*% dcuv rtL acsisjfv w -uJe^ k I r Ji rtoo > v i£ t^itut** need )N^t h? 
h i t&A k ^fcctf c i.Kt ^ r erf t< t*d < crei ^ 

t»\in^k' >r\->uie^ tH>ve tK ^1 v,i I ^ivcru ihit tqu^ .►tit ^NA s\ 
o\.Sk e f vcv it'ua ki a 5 i^ d v* he 1 1 te<,s^ ar' 

FKN^-vnc AftMti c^r* he opti \ t N d bv ult«r 'ig i\f cngib ^ th« 
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^lO^ (it \jpl t^ubx V *O^.MS7 f ^ pat \pn, \o \u> 

*>! i -!t>i, 5wr Pat ^ P t *b3 V>^KK H ^4 t S lNtaitV^<? iH ^ l»rt I ^ 
\|H>1 AiH No WO<>4 1**3^, ^fn h oWnb^ ,m*MM brain si rn^iiK tf*^ t\.u t^n 
V flunk >.u <ugw iih^L^ri ^ ^^m^K RNA imkxi kM ni^hi\*ii\on-* vimL 

tircc* aiki rcdk^ clvk^ul ?c^k sxikXTiL-, 

H Iiva"! (lei i nf *\\>\> No WO ^ ^~>^m l^ioes. ttiy 

gw v *.t! «i^h04o J ,s i i i'b rv of i ^>rutic k\'\ vi^t^u\^ PsK'Uft,, sr^av be 
rjA*r<J U hv i v,«*Hy mvih^N hnms tbt ^ MjirJ^t to Ik <irt 

10 mL.viJiriii., 5>u* not iv^rt^Tcvl to krawf^vila^ it hjKvnkv lv jtotVofthoiv^, ur h\ 
jk,i ;"V" N Uun t/Uu vth^Jti s i*.b i, o^n^cA ^oodevxu \ biode ^>^iHe 

iimL*\ Udnvo^lvx uiv tiudN * r tt\stw *wit»u"n uHhout *1k ^m^istum ■! *ch»» 
Aitciskti^K iIk RN\>eh<> untbi^iitM *n*> tv Uical'v ■.vWse^ \\ ^rect 

15 wl^^on, b> J^u tiJKLitk^ <.s *n u^e o* i _.ti*kn.f nt^Mos pkfflp or jtert Other 
rrLM * \i Jdt^ttv rmJudo, h«* s&c ;<ut uu'ltU J\ iutr^\ tsc^ln m'i-iTUst afitr 
mjK^ uajuxu * d. i^mt Li^Ui,t, xrx^ol niw*nn, %n J t^N> v t -t p-te Un>n\< 
^o^Qi >. u\tr< inti^vr To ica) d> w nitisiEJn**! ••n More d 4 t4j|^«i 0e^ option* 
o* r*i\^me drinex> anJ ^jjuh'^uui are aroMikJ i» Ini IV \fp^ J ub3 WO 

2# (t 4AC5^ «ia lru >Nf l^isH No V,0 ^ach ^fxci:k,il\v uicoipt^jifti 

-V-jniber mvn^ <>C Acumikti ij h v ^o k.i f^ertr^ii fs i uK^^w^^ 
i f *it^j^ i.A -i To srMtff^Mk?- the av.vrac-en <-<ik^ SL^i^iKt."^ soio a 1>NA c\prc sion 

25 eukjt>o iv RfM ix^>trAi^e I (pol h, RNA iKijvm^av H (ptiJ. U> t i^r tiSA polvrnvs^c 

in Ej.il ctlls; the- leviiSji t?f t s var pol 11 |m>ra*.*tc: in a i^oss idi U <k).Hm^ os^ tl>o 

nature i4 the s>fn^ ivgoUTory ^neuces {^EL^secs^, sileiK-ei\?, t'io ) prtisCJit nearh} 
ProbtrvcjUc RNA po!yis«fra^e pnnso-tars &[%y be ^e<i pw^jdmg that 
30 pro^vin-o^ic RNA polymers en^ystK 41 ts «\fR^wt m ^be iippfofirusttf o«?Jh k5boz;*mesi 
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expressed from stic-h promoters have besa shown to fiaKtitm in raamirsaiian cells, Stsoh 
transcription units can be incorporated into a variety of vectors for introduction into 
mamniaEaiJ cells, belodiBg b«« not restricted to, pbsmid DMA vectors, viral UHA 
vectors fswcti as aderiovirm or «sdctM>-as5O0kt«d vectors), or vkai RMA vectors {rash as 
5 retroviral, seaiHM forest vims, sindbis virus vcciors) 

In another embodiment of the invention, peptide nticioic iteids (PNAs'i 
compositions are provided. FNA is a DMA mimic in which the rsueSeob&ses are: 
attached to a pseudopeptsde backbone Ksood and Nielsen, Antise^se Nucleic Acid Drug 
Dev. 199? 7(4) 431-3?). PNA is able to be utilized m a aumbet methods thai 

10 traditionally hsrve useti RNA or DNA, Oft«n PNA sequences perform better in 
- technique ift&o the corresponding RNA or ONA sequences arxi have utilities that aro 
nor. inherent to RNA or DMA. A review PKA i&oludirsg methods of snaking, 
characteristics of, arsd methods of usiag, is provided by Corey. fi'>e.W,? Siotechnol 1 9 e >? 
jun;L^o):'224-9), As Mich, in tertson embodiments, on® ma> prepare PNA ss^icsccs 

IS th&r ase complementary to one or more portions of ihe ACE mRNA ^o^eroc and such 
PNA compositions may be used to rcaolxte, alter, decrease, or reduce the trunALab ^ of 
ACE- specific mRNA, s*nd thereby alter the level of ACE activity m & host cell to which 
such PNA compositions have been acbrurostered, 

TNAi have 2-aiaicoethyl^Hciue linkages refslawag the normal 

20 phospbodicsSer bacicbor» of DMA {Nielsen et al . Science iWl Dec 6^ 54<503?)*M97» 
500; Hanwy «t <d, Sdcncfc. 1992 Nov 27;258(5G87):148i-S; Jrlyrop and Nielsen, 
Btoorg Med Chero. 19% Jan;4(1};5-21). This chemistry has fee important 
consequences: firstly, in c«>«tm>1 to DNA m pho^horotfeioste oligonucleotides, FN As 
are neutral molecrales; sewmiiy, PNAs are achiral, which avoids the need to develop a 

25 stereoselective synthesis; and thirdly. PNA synthesis use*; standard Boc or r-raoc 
protocols tor sobd-phase peptide synthesis, although other method.^ deluding a 
modified MerrifkUJ method, have been tjsed. 

PNA monomer: or re^ly-nmde oligomers ..ire cc>mrncTuaLfy .svsalubW 
from £erScpiivc Bistorts (Fitoiagh&m, MA). PNA syntheses by eilhec Boc or 

30 fmoc protocols are strsightlbrvviiid asiag msatual tit automated protocols (Norton ef <s/, „ 



m. 

Bumm£ Mftt ^lu*m l u ^ A)nM<U-L^^\ IKt mxmuA wi*>M Fcmfc stadl to tfw 
jmfduem^ f"i chemically n^difkd PN>V. ot The "imnf&s&co^ s 1 - iithc-M 0 finvh^ of 

closaly rsfated 

As with peptide ,vvxitl5es.js\ the snocem of a particular FN A syj$ttse*is will 
5 depend >m the p-opertkvs of the tduijMu >e.^nee I-or <?^rftpK*, ^iite in theon 

cart in^jqs^aS* smy combination of ^cieoridt- basses, the po^e^oe of adjacent purine 
can teiad fcs dd-ohOBS of ar* m more rvnxhtc*. hi the p^dxtci hi ^xp^mtK-ii of this 
difficulty, st is sus»£t\nicd that, m producing P.NAs with fyijaesnt parkier oae should 
repeat ihe eouplaig of residues likely to he added ir^fffckntly This shoald bs followed! 
10 by the purification of P'NA* by reverss-pfosse lugh-presKjUosi liqmd chromatography, 
provulio^ yields aad purity of ? rCKl^tt similar to ihose ub&en-tsd during the synthesis ol 

Modification of PNAi for a given application ma> of accomplished by 
couplmg amino acids during solid-phase synthesis or b> attaching cunopemnds that 

IS contain a c&rbosyiie acid gfiup to tlie exposed N-teroursal amine. Alternatively. PNAs 
: k.at^ bt modified ,dk<s ■-a arhexLv hv souping t^ ao irticvMc^d tviine or cw^ins Tlbe 
?ase with which PNAs can be mods fed fsctJmtes optimisation for baiter soluhdiey or 
lor spacific fusaetiooat r^uirmetux Oaee synthesized, the; identity of PNAs and their 
derivatives can be confirmed by mass spectrometry. Several studies have mnd« and 

2© adSized modifications of FN As (for example, Nort&a ?r al, Bioorg Med Cbetrs. 5995 
Apr,3(4j:437-45: Petersen et ni, I Fept Sd. §995 M&y-Jaa;i (3 >r 175-83; Onaw tt al, 
Biotecbniques. 1995 Sep;19(3}:472-80; Footer el aL Biochemistry. 1996 Aug 
20, lOt?: **, (jnfKth c/ al \uek<c Acids Res V9> M>§ U,?*fJM W-IL 
Pwxindge et al Pr« Natl Acad Su U S V 1W hn 6 92(iT$ ^592-6 a*\ 

^ Proe \ T jt1 Ai>d 1 S A J*»5 M^r 14,^ x fj i^oi-S, CrWnKiL **ta Pas^tiw at^ 

Pdkrv No \ ?0t\V?? ^iscunsc P n \ LA \-VN ^ cbukcnc mi^c t and tKI? 
n%tK* iJiiS, rt*k4u^img prolan m ^tf^xumw W taatr*jc»«it of condnson^ Mjt^epub^ m 
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M^th^ of chaMctervkg the ,iot^ci^ts buutmA psropenie* i^PNA> ^rt* 
discussed in Rose (Anal Chem. Dec 15;<j5\24);^ 545*9) and Jeiwi & a/, 

iBivJChenjiscsy, 1997 Apt ^l^il^yyUlI^ll ko\t uses capillary get ekcttophone-'s:! to 
determine binding of PNAs to their ccimptemsstary oligonucleotide, measuring ths 
5 relive MNhg kinetic?' and stmchLsmetry. Similar types of measurement we snadg 
% jeiissa ^ usbtg. BiAcore™ technology. 

Other iippliciifons <of FNAs thai have Keen deserilied and will be 
apparent to the skilled ftriisars tftchide *js*e in D>iA ilmad iuva^oii, aniens* inhibitiurs, 
mi&ational analysi;^ ciihaausis of ttasisctiptioiu .nucleic acid funficatios, isolation of 
10 tr&^nptii^uih ..*et,v^ gejcKs hMck^ip of ttajEwu^soo tactcn bjrtJin^ mrsw 
c^eavsgss, bso*nsor& ( in^ta hybridmtioa, «mJ (he life, 

Poh'gAiiUotaoS, Idi- utiiKafoi'u, Ch.aracte?3 £Mk>ft md Fxpre^uiu 

I'olymstlwtuk composdsuns -*i the present invention, may he adeatdied, 
j^eparert <isid/or manipaiofsd u^ag say of si visnetv of w«D established ^:Mit|U£S <see 

.15 generally.. Sambffook it a3. f M&k-ctthtf Clomng A fjibtmaory Mamai. Cold Sprta^ 
H&bot I alxTrttortei. C>ld Spring liLibof, NY S 1^89, and ^thci like rei^cjiet\u, b-u 
ejtmnptc u polynucleotide may be identified, as ^c&cri b=sd in more; rktait below, by 
acreejiifig a msao^mtv of cDNAs for tts^Kir-assfictated expression (t.«. t expressttm tb^f 
is at least two fold greater m a tumor than tn rsomia! tissue as determined nskig & 

20 representative assay provided hsreui). Such sevens may bsr pedomied, for cxasiple, 
iwmg the raicmamiy t^hrudogy of Asymetrix, Inc (Santa. Cks, CAl aticonMtig to the 
sn^itfkfurrfs irwirycEionsi {nt$d n^mMy »s de:erik"d by Scbena et d , FVoo .Via/ 
$«. 10614-1 06 t9 s i<®6 md Hdler ei al., #<atf/ 5Sfi. U&f 

#4:2150-2] 33* 199?}, Alternatively f polynudititideis may lie amplified from cDMA 

25 prepaid from cells expressing the proteins described herein., sych as tumor cells. 

M«my termplrtte rkp&stknt proc«ssse« are available to amplify a ts^gsl 
sequence of intera? pjijseat a ^AKipkx One *?f the be?t known anipliScasioja methods 
is the polymerase chain reaeikja CKH™) which is described itt detail b U.S. Patent 
INos. 4^.U<S, 4,frS3JO? 4^00 J 5«* tfaJi ot which mc^rpomtwl herem by 
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reference in its entirety. Briefly, in PCR™, two primer sequeaces are prepared: which 
are ciiflipiciBOHaiy to regnons opposite complementary strands of the target 
s*s|aeoce. .4b excess of dettxyftucleoside trir^sphstes is added to a reactioa mixture 
.ijn ng wtb , DX V pnlvRKjast (* £ , potv wwet If the *an<rt se«cp*Mice * prt*ertt 
5 sn a sample, stes primers will biod to the t&r^ei am! the pslvraerase will esuse the 
primers to he extend along the target sequence by adding on nucleotides. By raising 
and lowering the temperature of the reaction ?mxtti?e, the extended primers will 
dissociate from -he target ro form ruction products, excess primers will bind to the 
target and to the reaction product ,ind the process is repeated. Preferably reverse 
W transcription and PCR* Nt amplification procedure may be performed t» order to quantify 
the arrKHsni of niRNA amplified. Pd}stve?aje chain reaction methodologies- are well 
known its she art. 

Any of a nuraber of c-iher tepiatc dependent processes, many of which 
are variis^ans nftbe HJR r? * amplification tecteiqw, readily ksowri and available in 

IS fiie art Illu&trativdy. some such tnethodbs Include the isgase ehain reaction (referred to 
as LCRV described, &>r example, in Fw, Fat Ap.pt Publ. No. 320,308 and TJ,S, Patent 
No. 4*883,750; Qbcta Repiicase, described in PCI Ml Pat Appi. Paid. No. 
PCT/USgT/oosSfc Strand Displacement AtoplUicauoa (SDAi tied Repair Chain 
Resctaon tRCR) Still cither amphfKalsoR ?n«h©ds are described in C*re»t Bri&la Fat. 

2© Appl No. 2 202 32$, and m fCT Intl. Pat. Appi, Pubi No, S'Cr/USSS.'Ol 025, Othw 
nucleic sesd aropliilc^ion pjytcdiaes include smscTiptkm-has^ amptifk-aiicm ^ysiems 
UAKHFCFkn Pjt Appl PuN \o \VO,HMdJl5) including nwfc* id Sttjuence 
bruwd amplification (MASBA) *od 3SR Fief, Pat. Appl Pubi. Pfo 329,82*? dewribca a 
nucleic acid :»mplirlcadoft process ii^veMviti^ cyciicaHy syrsdisslziug smgle-staircdetl 

25 RHA ( B &sRNA M X asDNA. £&d doublt-stranded DNA ulsDNA) VCT Intl Pat. \ppl 
ftibl. ^4> r WO U9'f)6700 describes a frodck add se^ueftu? amplication scheme based 
on the bybrktoion of a p^n^ta/primer sequence to a target sm|dt^iRtrykd DMA 
{ !l ssl>NA vl ) followed by tranacriptioa of many RNA copies of the Mqaenw, Other 
arpphiuj^*^ mrthftA-. m&*Ii ^ KAt,l- " U'rnhmvi, l^tti, and w nao.<adcJ P(K M Kl^ra, 

30 198$) iirs jIso wvli-know5t to those of -skiJl ao the aid. 
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An amplified porums of 8 poJynucteottde of the preset uaventkm may be 
us^ed to isobte a 5jU kagifo gen* (rr-m a suitable library (*? g a rujuw cONA library) 
ustag knows teebrsiques. Within such teeHrut|ueN a library ScDNA m genomic} is 
screed using o&e at more pdyuaefeotsde probes or priiBerc sutiabk for ampiitkatiijfi. 
S Preferably,, a lsbrary is size-sefec*ed 10 kicks Je l^gei molecules Random piiused 
libraries may abo be preferred for identifying >' md ap^roam regions of gcives. 
Genonih libraries are preferred for obtaining fosro&s and extending 5' ssqumcss. 

Ffir hybniiizatioe technics, a partial aequsaee: nay be labeled . by 
niek-tran^ktii r* or erid-3$bstiog with using w*!| knmvrt te^hriiquec A hsclerial or 

10 baeteiiaphage hhwy ; & tUea ^etscr&Hy screened by hybridizing Biters staining 
dsaarured bacterial colcnses kwns corstaiaing §.ihsge plaques* with the tabekd probe 
{t?e Shtnbsook cl al * Mola^'uter Closing A Lsbomiory Manual Cold Spring Harbor 
laboratories, CV*ld Spnag Harbo?, "NY, Hybrklkissg cronies or plaques nrc 

sekeied and expanded,, and the QN A s-s isolated fur further Etfulys&. cJDKA denies may 

IS be amhvred to dctenji^e the amotsiir of additions! sequence by, for example* PCR using 
a prvn^r from She partial sequence and a primer from the vector. Restriction rasps and 
partial sequences «say be generated m identify ooe or mure overlapping ci^rce*. The 
cmrol 4 c ^querce ^ *hu v be det^nmcd u^-Ov *st indatd tc t^ik^se^ v^v'i may 
snvfjfv© generating a series of dekiion clones. The Te-:-uiting weriapping sequences can 

20 then ^sefnbkd ifuo a jungle eorsbgyous se^cn-ee, A full length u'DNA molecule can he 
genemed b> Ugatiii& suit&bk fr^ments, imng well knmvsj techniques, 

Aleeni&tiveiy, amp'iflcaiiofi techniques, &ueh as thece described above, 
can be uaefid for obtaining a fa.ll leiiath vodm^ \eqtsenee from a partial c0H A sequence. 
Oek* o.tjeh amphtkvRtoa Uxhmquc ^ mvcr»c VCR In^ha et A v <\'W i<-iJ\ jt*$ 

-5 wbicb 5j.,e> re^r^tum tiuywsb lo ^en^ratc- Ki ua^meut w tlw ai)<«wH 

rtfgtu't : f the ^tfst- Pfe ftagms'rsS is ibni n, srouWuTd h\ i^tiar^uleeit^t Ug^ft^i asud 
ttvd .t tenspht^ fu? YCR with v'^crRCjlt pum^ d^rivei! tWna thr knoun rcgwui 
U'tJhifi .in dlitfnLafist afpio^b, ^que^et". sid|4cent t<> i ptwl\^ ■sequence ui,i\ ht 
t«tti<rttsj bv atoplifjcahau with * pwnt to >% Inuket ^e,|oefK-L »«sd a pnmtr spt^itW ^> a 
knoftTi it&mti lhv iJimphi^d fei|tienee& are hpic^Jy vubjec»iJ to a Vi\onJ loixnd fif 
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amplification with the same linker primer sod a secoad primes specific 10 the known 
region. A vaneifon on this procedure* which employs two primers that initiate 
extension tn opposite directions ftotn the known sequence is described in WO 
^6.' : iS59l. Anodic such technique *s known &i B rapd aroplsfrcatioa of cDNA ends" or 
5 RACE. fhk technique involves tire use of an haemal primer aaxl an external primer, 
which hybridises, to a polyA region vector sequence, kiemif? sequences thai are > r 
and S' of & known iequeiaw, AUdfiikiBal techniques include capture PC?, tLageistrom et 
al„ PCS Methods Jpphe, j;l 1 1 -1 9. i 9'H) and w L^nR tF*rUT v-< ' \v» t h *A 
AVi, /^"MSS-ftt, <Jthef meilwds tmpl^ unjoin, tonmrt^^l^ ur^uM 

10 to rhrji, j mil 'cpjtfh <TM \ v^Htacs 

wn ^ttt,«j imumos u ^ b*i to i tula k^nW l1> n { \ ^q.tnu 
Tt, ,» hH-^s ,>f\<_^cikv . fumdol m cypi\ >oque ^* ^SD dva*n^ ue^ i. 
t^ .HMlth'r fisnii t «>t Bark <Jkh. r« ovuhi^w, IS s iei * r\rdh bo 

15 nnv be ^cd v goa 4 f*ite «. ^t^mons *uU io ut wiiu^ Fsaij u^tf »N \ ^u^^^ 
t ".iv .*lso >-b^ treU b> <aaj£vMs k^otov trssfrmests 

vAh*r kml\-<tmtLiits iS. * unttou ^>Kiu\LiUk^ xqt\u ^ or 
rra^snnL<< «K,?evi vnhieh etx <^ p^vpt'pLJtN. u fie <m t^nt^E >t kiso-u pro&ii. cr 
June ,an -I oqitvaJ* t* ere i ir»\ u»esi u i\.Lcmfo a « D\ V mo 1 u les « Joea 

the ^s-t cue other DM \ ^c;u^ ee t ^ At. <mh^srja} \ l^l ^-nv a 

functi^ J c?qui vai;:i ^ ir< aokI -e^oettcc t be t^\^K §4 m4 fee wqpmsm mm 1 
bt u^ed V ^ =c?r?e 5,ad expa5> a pven f>i> >.pept'dc 

A,<< be tfqdo^ood b\ tho># ^kdl id i\ e mt, n ms> be .Kh &nta^*?ous 
25 m „^Qf? ^ sroBtes to {w^ucc poHpeftiik-encodn^ nuo'eo^de 3«.<quet^dS pvw^isg 

p ^^ryotio or ffUv^f} tic k ^ tvr fev ;uv*ed tu rare pr cxpics\60ii 

S©S|M«SSSBv 
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Mores vex, ths ixrtymiSimtMe $§<p§&£es of Ihe pe&eM laveMiQii am be 
twofwe^d yvtss^ iwth^iU gPiiersil) fasowa m .He a** ?n onjlei t<> <&h« j^hpepSKk" 
^acvh^njj s^qu^ot's tit a varvetv todaon-* mc^tln^ Hal £Mt limited fe, .ih^jtiu^ 
■whub unKkH the i ins pwxvv^rg,, and'W t^nesMon ol tlv >set N e preset Foj 
5 rvnrpte 1>K>V •h.hVftg, by uxud^tr fra&mmtabou ard Fs V H i^ts&ejubh or j4t»tt? 
tr i^ne-ras attd ^sirh^th. tih^oowi te^df^ m^> be ^eJ io ru&i;<if\r thu ehsoU^suIh 

10 hi 'WtJvs \ v 5T»K>ijimcjit oi tlx vjjwiilnis, ajruta*, mtsitikd oi 

M^Hiv^s wMotk a*; s d sequcrk^ ma> be o^dls^i m » L«aeToSa>*vA& '.t'^utnee 
t-KWt i *uj>tt! prvuo For ^jt^jpl?, *> (.ucm ppptkii* Ibr*"^ W HihjbiU.*r: of 
pn^fvpude t tdi\i?y. u ma) Ik. ^viU tu UK-oik a lHm^ujl putem ;1vk ian bt 
mvi *mcd l vv d v'hu^ik-Jv ally available aittixsh 4 ru»u:i j*iofam m^* aKo 

IS ^i^irKN-frd to onnt*m a %v8fc\f IvtAKva ibo po^pj-pjink 1 t tvxxtn^ 

soquiL set imd the bdt'u^ogi<\k, f-rotcita Sjpq Jessee, v> lb,st *fet- polvfptiOt? ttt.iv V *Ji*iiWi* 
<tk' pnntteO 4\va> t'^mtht* heti^vta^'ja-s linnet), 

S-eviiJiTNfi ertovhnu. Jcmr^I pu yi^pb b< *v vu^U^iaxI iss v^hmk 
t« m i^.-t, VAissg 0*10511^! n^biH^^ wlIS kno^n tu ibe art H\au'hcT^ M H « 

20 U^SO) .k^ /T^ S'vmf -1^-2** i, fKwn, 1 ft >it (r UOj t f At nt\ ^ 
^uiip Sit -\.H^ N iiitis^3y, th^ p^oicLi i**£A na> be pjaJo^ed ^ssnfi cfetiiikal 

M*«*tiv\.t> to ^.\utht:->i e ibr mnmn k%3 Npquciw tii * pnlvp^stkaY ot a i^iticB ihc*t.vf 
Kfr e^^mpV pepfnlr ^ntlvsjo tan bs ^crf^m^d: u«ng v^^u^ ph*!>c ttcbo^yc^ 

^5 ^rhtc\t.\i tVt CA^iipk, Oio \B1 4^1 A IVprnie S>sitht^ii v er iPerihs Ureet:, Tnki 
Alto* CA). 

A ncwh ntha.x.szeJ. pcftsde siitiy be subsUulially by pac^itjbvc 

bs^h peiiotmancis b-4Eiul i.hr^matoufai4iv (t g , l ra&htoti^ S { 1°^^ Psu$t\m, Stiiiftuicit 
i^aO %^i3ircul^r Fnr^ipl^, WH Ir^enraa ai>d Vo K New YorV \ T ^' 5 ot^tbet ci^mpai^bk 
^0 tt^bni^ycr^ avpitl^b]*: *n the art Hie compose n<m th>? -nntheHc {*pt^ki may be 
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eoaturwed by amino arid analysis w iequeact&g ie.g, fee Bdmsm degnu&tioo 
prjcexks^. Additionally, the bimbo a:id sequeocc of a polypeptide^ or any part thereof* 
may be dkeieJ daring Jute* synthesis snd<v eomHr^i u*w§ dwm^al niefhoJs vwth 
sequence from trther ptot-dns, or any part thereof,, to produce a variant polypeptide. 
5 In order to e*|wss n desired polypeptide, the rojele-oride sequences 

t-ae-oding the polypeptide, or functional e^'ijvateiits, may be inserted into appropriate 
-•xpwraiori vector, it., a vector which contain the necessary elements for the 
transLTip*n?n ami translation of the inserted eadtng scrjMence. Methods w&kh as* well 
known to- tho$e skilled in the art may be ksed to oo^Nlroct expression vector* conuttiirtg; 

If seif|-«cufces encoding a polypeptide of interest and appropriate transcriptional and 
Sranslatbnal o. ntroi demo ts. "These me&eds include in wtr& recombinant DMA 
ssuhmvruts- hIk'k. techniques su*"i m v*%u gonen* * :oomtnndUv>n S«v*? tefcaKjucs 
are descrihetj, for example, m itombroak, J, et at fI9S.'> Molecule Cloning, A 
Laboratory Manual, Cold Spring Harbor Press, Plaroviev*, MY , sad Ausubel, V. M. et 

15 oi. (t<*m Cuacat Pwtoeoh m Molecular Biology, Joha %'iiey & Soss, New York. 
N.Y. 

A variety of expression veeto^bost syoaesns jrsay be utilized io contain 
express polynucleotide seqitK^ IV*>e a^vJ^, but are rt <t IrrfeJ tu, 
mietwojjfarji^TOH as bsnem "»ed y,ith rt\><nbt iant b ixienu^ ge, pU-rfml, 

20 or corned DNA expre.ss.ioo vector* \easr ^isforocd 'vrth -uos* recces iou *«.*ors», 
insect cell ^steins infected wh vn •> expr* Tin*) vu us ^ b k jlovn^X jJuj t eel 
sy --terns transformed \vjth Snu <AoresnOi *oeto^ t ^ utudthucr thjsfiic vot 
CaYfV rttFvtsVo roo&uV virus t\f%t or xtitl IvuUrtnf £\prt^ ton ve^kias t> % Tt Or 
pBK.'W ptaru«j«r. -it mimd cell mam. 

25 lite "coniruJ e orurntV if 1 jrcn<* tto -v M^pmuxs" p«seii n w 

^p?e,N<Ktn xi^e th» ^ non-t' <risl<iied r?<®*> i of \> i i <i j r\ piomot "n 

5' ^nd * U!(tfdrtM^<;d je^u^i^- n witU rt* 4 ulKd<* p^o^itts in v m\ mi 

tra^ieri^ium >iud Uiiiv^Luir^. Su^h vkifier*ts ftii \ ^ "n tlte? ^ fh ^rd 'pfxitusW 
D^r^?idtt\Li on the- sector sv-^tens ^ od ho rf uulu nutnK r u* vij^^olr o isot j. tu>n 

30 and &ru-bk3in>n plcracotv, IvzhhY t >n*ititt *»n 1 r«ii* sul k ptomotts , tviv He- u ^1 
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For e\£mpk\ when e^onm^ m Kik tercsai vvstnsi, uiducibJte pvt-j^ters sach *t* th*b h> Nn>l 
Uc? f^mctw ^ FBI UF^CKJFT jdv^eaBd iStMta^jw I a Mia, <ahD or 
PSh^RTl phssmsd i^wo BRl. Oanher-lnuis, VfP? ^ the hkc rcu> be asvi hi 
in^imi^mn ^iter^, promt fc^ fH-m mammahso £«?nt?>? o-r srrsii piSCTtnalian ^inJto 
3 ^f-e ^wneialSy preftnul II it nLsrtj&vtry to s^n^te a od| hi it that imilisplc 
copies ot she '^equtjuec tutuvJiiij. a polypeptide, wcto^ tdjed i^rs SV40 o* FBV nuj N? 
iint^coiKily u^nxl with *k appiorus v&> sdoe tabic marker 

kt backnixl systems any of a rmmHcr of expression vectors may he 
^decvd ^cprodiug Mpun tte use m^Kfel lor the expressed polypepikk. For simple, 

10 ftfeefi large quajuit&f* are iseeded, for example for tisa s»di*ctso» of a»tjKHli*s,, vectors 
which direct high level expression; of tbsjori protdna that aye reidiiy pun tied trw be 
uscJ i^uch veefcis njc'ude, but are ik-t ktmttd fc., ths, multtiuoctioii.tl t un'f closing 
ami s^pifssMt-u ^Mots s^kh ^ BH'V SCRIPT t,StruiageucS„ yt wlaoh lUt ^ime 
ersttKisng the polvpepiide of mitrre^t imy be tig&t&l into the ve«Jo? kt frame with 

15 sequences fur the auisuo-testmkusJ Met and the Atifa&eqtjefH 7 resides oi .be&.- 
g^^tossdssse so that a hybrid piotein is ptoduned, plM v-eaora ;Va?i lieeke, G And S, 
M Schi&tei (J 989$ J. Bk>l Chew ,M'-/:550J-5509); and tht like. pOEX Vectors 
(Promeyi.. Madison, Wis.) may also be used to espres-s foreign polypeptide as has'ujn 
pfoteias with glutathione S-tranaltraae fGis'D. in general, such fusion protetas are 

20 so-JLub-lc and caa eaasly be piuifk-d fiom lyscd ceOs by »dsojptson to glutathione-agarose 
beads followed by eluti^n ijj ths prsr5scRce of ftee gl«l»thiotis. Proieirvs made in stsch 
sy s ^lems may bft f-tessgrsed to include h<?|}&nn ( thmraban, £>r fettor XA p?Pte^se cJeftVi^s; 
sites s*> rhat fee cloned polypeptide of inisiwst can tdeased from the CrST muiety at 
writ 

M the yeast, SMeh^omyres rere\iabe, a mmibw of vectors contatning 
■coasiirutive or inducible promoters sych as alpha factor, aioofeoi oxidase, «isd PGH may 
be nftsd Fur rtfviov.^, we Auauhe! ?t tsiipra^i *nd. Grtmt et si il9S7> Methods 

In casses where plant expression vecryts are used, she expression tsf 
30 sequences encsodiag poly peptides may be driven by any of a number of promoters. Fur 
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c amplu % n' iv*^ *u<H tK 1 >S. arV 1 "uo^otfr of U m 

a\ m< o* m co ab i a^or* vu^i tht- o*ii>.vi* Y<sdc~ tint fr ^ WW i I ^ snnt t M 
* 6 ifn "U Mtt mi- tly ohtt p,o«ukr i * ! ( i>VUt v?,^tl Mibup, l vi 
♦fJBNCO 4 *ut «hi»ck <tl*s juv » i>v^((unt t u et t! tHS * 

£ ^Vk f < f>(T\» l^ 1 i ^ t ki ^tn\ k in o* tHi^L^ oJ i**o r*\n 

Ktli 5 I \ duwt T >K \ nr^e Trn khi <->t patho^ u-n k h 5 (i d ti m. ^ t \»»n Su* *i tv diniq^ , 

10 Mil Np\ K\ p^ W-Hu 

An insect system may also be used to express a polypeptide or smere^t 
For example, m o«c siseh system. Autographs califomsea nocksai poivhedrosis virus 
tAeNPV) "a ustil a veUor to express ftsr«%o gemss m Sptdoptera Srttppefda cclK or 
iii Trichop-tasia larvae. Tbe sequemes encoding polypeptide may be domxi mU* ss 

IS r^u-r^ent^l re^ioti of the virus, sfceh as the p^Iyb-xkm ^euc: m& pli^ed uisder control 
«i£the poiyhe«MR prom^er. ^ycccss&d insertion of the polypopildc-cijco^fiag $sqy*<soc 
will reader the poiyhedrirs gerte mac*ive and produce recombitwi vims- lacSdag or<ai 
protein Fhe recombinant viruses may tinea be tised w mfkt. tor example, 5? fhkgiperda 
cells or Triohoplissia larvae in which the poly^pdde of iaferest may be expressed 

20 ,*-e^W J KttJ iH94)*V^ \jti AcaJ 91 ^l^Cin 

in mmfiJELialjaii host cdh, a number of viral-based §xpress«>n systems 
g^erallv avait»He For exat^p[e v is cases where an adenovirus is used as &i exjjre&sba 
vector, sequences en=tjdijRg a po?y peptide of interest may be Ugatcd min an ^dernvhi^s 
^T3scri|)ttoa-"iraRslatiou wiftp-kx u>nsi§tmg at ibs Uk± promoter *tid Enpartite badrr 

25 scqucfjoe. Insertion b a aon-es?^fitis3 HI or h3 region of file viml gemma nmy hi ysei 
ti> obtain a vTafok virus «hieh is capable «f ^xpreaskjg the po!ypi?pti(le m infectetl host 
l«IU (Lo^mt. j. and Shosk, T (1^4) *V<v Mtti Acad Set *i:3655-3659), taaddhiaak 
irAnstri|itif>Ji euhi^csi^ sus^h fis ibe Hoys ^rc^nia vif^ (PSV) enhancer, may be ased 
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Spwifk mitMiosi signals may also be v&hi to achieve jjiote c-nlkic?^ 
tf uv-LrtK'R \.i soqut etHnJ d; po^f^ptuk M nfa*?4 Such -sguiH i^Judk 1 tie 
\Ftt ^rttatiii^ And oujnccRt s^n^Ok^b In er^ts fdM^ s^ucftce* t'uuHlu^ LV 
p>>\ peptide, K nsti^^n <o*i^, atkl ^p^kujp -^KikCs mo usseiied m\. the 
tf*p^>pn^ r->pmMvj v^ay no ^iti'at - nil tn.m-£ nmtwil w ^■m^htiiw&l *04iftoi 
m^imK ts. t^xtstil Howr\t? m ^su>^ %sbw oa-S $u<ao or <i ptutios 

tbcrcuf 1*1 ntK-t" 1 ^* w yeiti ^ it ^s-bhonj viintrul s^als jrkcludtfws tV A f< t u *t stSotj 

iy id n^. tituix* to ^mure tt^Jah^it thf uiMt insert F^n^iiM. s ttiui^tuoaal 
1^ s onsets Jud <«Hon ooo\iys 'wy bt- ui \jtkju> otuNKs. bo4b rol«io <uU vy^hut ^ 
Fi-e cMt mi* > u* rKpt^nxni^t bt e^h.HHixl hv tbo uy/ysjoa of ers^ixci 1 wh sb ^ 
ipriprwlv* l if *bs p wilt u" a* ^ i5 ^slirgi \* M<h t<s t^ftj,. **uJi «u> it r se* J^-uitte d u> *h^ 
i^ t iiLt(S*.htt* i* etdl U^Mi^/fv^, hi Cttt Qt(t*r 20125-^2) 

h* NliUttouv ^h^l vr^ti oa> b* lot 4^ >*Mjf> k> loisi* Lt.e 

^ r >e sixppev^ Ht Wine S^tTfe-d sop^i^s lir $ 0 pRHC^ U*c ^p^-iM pptlem jr- i.<ue 
d^d^f task osi Nikb usmJtiii. KiOiit &t fodvpepDkk. tSKhkle Ixr art? twt timtVd in, 
^ *x\U$\0\} k% bi*whjfo<Mi ii s >t"<M,vlatKJtt phovphuTvtats* u opi<la + t«i.KL md hrioa 
*v^HwsUti<H i jv\*" t su n wKi?h ttftt^ ^ "pstff^' (nrra o-t th? pnfem hja> ^ so be 
*<* Sit tb^tr t"rn?t| tf -^jl^Vii l^kimd ^ndi'ut fuTK*mn OsfK-r^uf Jw**l it;JK ^o^.h & 
lit i i,K> Civ* Hel-a MDCk, ltrK2Vt and *T^», whRh i^tj sj-^Ldk ttUjW tskkht^ 

*a =,)t^ the ^ * rr vt iruxlsfh at <wd pKKt issj^ of tU^ is>re3^ii pio^m 

K^r Jtc-i^-tfrtr hsgb.->sefJ prii^i^tH^ ot 'twimiKfCuit prt^eu^ *t\r>h 
^xpjpvsj^n 4 a £entira% prtfenul For cMrup|<f y h$t%> whbh sUhlv tixpnfto & 
^ fn.'KiiiKku^tde of uitotisA jijv Hi, ^m^om^l usm^ 4 eApR < a> i an ^ccJuts which imy 

"^leetabJfr wjorkcr osi Ok ^ito a sepduUr v ,-cott.<-r FoltD^uig (be iinlroditcb^n 
cf tb? voctoj, mnv be oi l n*v«rd to ytnw foi m &\nzh?$ irciha berate 

tht;> ^se sVkitLlxed to srltMuf \>ic puf|«*sc tl^ .selwuble: fri^J-ksir h ttv ix^t-fr 

30 reststsiiSiLe to selection, ^j:-. prf/t-c^c? dll^s groutb iin>i t®u*\erv vi telH 4 Absofe 
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suecefcitully expires the inousiuced auqueoow. Resistant clones of stably transformed 
eelte may he proliferated tasmg rissys cajfoire E<xhmqy«s sppropna-te to the ceil type. 

Any number of sekeaosa systems msy be ussd to recover mmsformei! 
cell liaes. ibese include but ssr &oi limited to„ she he-rpe^ Mmpkx virus thymidine. 
5 kinase <Wig]«r. M. et ah (i 917} Celt N:223-T1) and adedae plw^phoribosylsransfefasa 
{Low\\ 1. et ai (1990) 27:817-23) genes which can be employed in lk,s*rp.- or 
aprisyp.- cells, respectively. <\hu s ^irastsfeolite, antibiotic or tebiefds tcsumtsoe cm 
be u*e<1 4* the kti ioi selection k?r cvnisple ririr vkhich LaiArsi tcM*i&Ke to 
methotrexate (Wigler, M. et ah (I960) /Vol-. ,Varif Mad Scl 77;3567«?0X uhkh 

10 eomfefs resistance to aminogh'cosb'ka, n&cisnycm arsd 0-4 1 R (Colb^re-Garapiit, F. et 
si 0^1 AM #M /.50:1'H>; and als or pst, wbich confer resistance to 
chforwlfisron sisid phosphinotridr* ^ety! transferase, lespetiively {Muny, stpra}. 
Additional Sidcctsabk genes have been described, for exairtpk, upB, which ajl&ws cdls 
to utili&s indole in pEaoe of <ryptoph&rL or histX wiiidi allow? cells lo Mttfoe histinoi in 

IS place of fastj'ilirw (Ratmaa, S, C. ami R. C Muiiigaa (1988) Natl. Acad Set 
$5:8047-5!}, The isse of visible markers has pined ponnEamv wkh such markers as 
aR!hocyiu3Ms, beta-ghrcwmuiiase and iss. substrate OUS, ami ludlersse stvd its substrate 
loafers, bonsL: v^dd* used no: orch to Kknnft ttanitomstusts, but also So tpjsnttfy the 
arowurt ot trov^est <>r stable proteb ^press-^os Mttn&tfahk to a specuk \«4ter jcy^i&ra 

/iHbuu^h the pre'sr -sT'^bsPTU. u ^" nuke? $\rifr* evprx^sioo h v.te^ts ihtl 
flie gerK* v»t 'nt^jrest is aku p*e$*st fb» pa toos. e\p eswk n mav T>ecd U b*, 
' »ri*d For «-\«rppk\ if the em e «h «3»n^ ^ pohpemiue is t> et^^J w x t»« r» * 
ju.it Lor jfLtxu MNjtiofl^t u\£ ntbHiaot e-^lh et^n ^q^iKts i. m be nU* itned b) th* 

H ^bserKc ^1 ntdfkei j.'fne Uiwi «n M^nk^noh, * K^iktt H pjkc?d m tmdm* 

wuh ,i i«ib^^tid-e-crj^ dtts^ s^ticwe uu>r the ^Mn^r^| a u»^ k ^tw utcr 
bApr^^i^ii ot ibe 5«arkn i?f^e m t^jvnse [<■> sjuh^tion ad^tior* untaH> iutjjwst^ 

ytuttdlevelv, Iw^i ceSh to ^on^jn ^d e\p^,^ ? do-n«d 
Ms polvam V^ude ^>qur(icc nuj K ndfisttfioit K u \ at ten 'it puvedutf^ V^ivm to tb ^ of 



wo mmtm 



79 

skiO m &e art These |srocedures include, b&t ms, not t trusted to, 0NA-PNA or 0NA- 

t^sXiinuk u n">t<jfts s -^tuta^G o 5 " i ' ip tot hiL i<>r ^he ^tt^tica i nd'^t 

qutnt *k P <J K ku ,Ktd <M pmh ut 
5 \ ^irv'v o* *>^v*,*K tn drVttujj \d T,r^ v rug eK cx|w><jmi of 

^ *euh«. ioi- f ^ piodutt v juxnsrs i tii t ^ \ ^tp-t^ m< lotk ti^ita.-*!! ks^i 
u luairvs^tbex t .v.*.> I l^H tada it? ui \> ^id tlxuxwtr-t.^ u tVi^td 

k^U Ttxiw \l A tv«o~ m tA ixxli^v. h m, t 1 i^rs*! k^ 1 uLi non> dud 

10 x^Hdn ** (ovi^f U> vi o n n p mtu^-m' <,ptnv°' i- 1 ^ a w o p^h^xptkfc be 
^re* tt^l it ^ *ipp n»im^ b 1 4 k "• 1 r«*t] imc -uriUe^ >?uv iKi bt * npk*uJ 
f ie t and u'hti ^-.avs «*t J^nlvii i [t,*\\ other i h^t^ m H m\il R e { al 1 <V, 
Viul ^k^I >\kUK-Jti„ * t dtx.Jtoi * ^juujI \PS iVs M Pda." VL n > «i.>d V^ddsL ■> D 

IS \ «vxk' \ 1 3%.* w* idlxK ind to> i^g- >■ 1 ViwhftjqtJst" in ^sun*? h\ *k ^ 

jktLt I m %t -.fdud m> tx j-^i u \ * ens iuxk s. -.Ltd dftd tims* jcns dLsV^s \*e*ms 
^ p^xkki j£ HbtKd by rJu. ^i^i o». tcu k^vxtme j^i iiukXs, tlstk J k> 

^ '\ UUi ko*tLk s s^i.iidf ohg lldb? ihK KU-^tK^T ttVi-lH.bg e tT HVR 

uTipiit tiii ia M)2 iLWi nuft\^kf VKrto t\eh , *b\. et^o^.s* it %\ }>i »>r-s 

20 Th^ < ^ ^ icned u t« stv^ lot *n*Ut pjtodwhon t»t mu'lMA prcK Nud v \*noi^, 

ptob«* in h\ scUUhti ot .ippiOfnok 1 RN-V piiKimx^ such as T"?, n t i r ^F^ 
utrsd tdWo.! iydeot^d*?^ prote-kirt^ ®m <. \*ndu<c:Av.d iszmg <s vjn*"t^ ol 

oomijj.cjroialty j.\5uUI>k Isb ^tuLib!e rtj^trtet mt>l^u^s or KibtiJs, vJu*\h iw> be u j c4.l 
?S inohuls !admmxhdc&, ^oz\u^s, llunft&.eni, cl^u^iiut^j^^at, or thftHivogenk isoosrt^ 
^ htfl sis jub< tu^tcs^ o tin tors, Jiihihturs. i^sgnetR pastjclca, .nisi die 

uihum^ tmHer ciS^itson^ .sus^bk tot +[& expfWHMi and r-covm the pji^^m ftvm 

^ nsmL"fJhiLsri> hk|5cm^mg c^ **quien * n tr the \ct.§y:r used A.s mt\ be iiixi^^kXHi 
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by tljose «f ?k»U in the art cxpnassioa wcSars sonlaining pol>mttJeciildes of the 
urvcolion may be designed io cousaia sigruil sequences vvhkb flkect secretion of 1he 
eroded polypeptide through a prokafyatk eukatyntie c-eit raembat>£. Oilier 
reomfeaut co&stnjctjeris m^y be used to j»ia jseqaessces- encoding s polypeptide of 
5 interest io nucleotide .seqiwaoe wKo-ling a polypeptide domain which will facilitate 
puntkutiorc of soluble protein. Such pttiific^tiou fadlkalhiL, domain*, include, but are 
rwir limited tn, metal eheladssg peptides such &* histidine-toptophaa mwlrjlcs that jIIow 
piitifjcalinn 031 immobilized metals, protein A. domains that altovt furtficatson oh 
immobilised immunoglobulin, sad the dom&irj taili&rd in the FLAGS exsmskm^Tmjt'y 

10 purificaJioa system (Irwimuaex Corp., Seattle. Wash.}. TT« inclusion of ctesvable linker 
wmjucik;«. such as tht«e specific for Factor XA or eettroictaitee fJitvitjx»g«R. San Diego, 
Calif) behvfTSJ Ibe pittsftL-^ua d<irs&m sbe em"vded po|> peptide nrs^ be ui-ed to 
facilitate purifkatisjts. 0m such ex^rfcssitm %-eUor provides far expression of a fusion 
pion-in cu-ut&UHUs: 3 pnfvp^side oi jueivst ud a tm&a ^ud encodmu f< hibi'dme 

IS rco^luc^ pswdi-va j thio*ulo\j^ or an eo*m<k<na\c ck^\ &$e *^e Hie lii^Jme sc^*ises 
f«f Eiitate pdritic^non on IMIAC {im^ofedked me^i -on s.£!Luty ehruroa?0£rs^y) as 
drscrjHeJ I'wath. I ttJ ilW.^tf *urif JC^-PJtl * white tho ^^enAio^e 
citdv^e ate provide a means for panfui^ Jhe dc^red poKpeptade hum the fulcra 
protein. A discussion of vectors which cosii&in tssbm proteins is provided in Kroll, D. 1, 

2§ et at. (199$; DMA CW Btvf 1 2:44 ! -453}. 

In addition to reeomhiiiaiit production rat-thodii, polypeptides of the 
invention, and fra&ms&ts thereof, moy be produced by direct peptide synthesis usmi« 
.wlid-ph&se techniques- Mcrriijcld J. Am Chew Soc. S5:214*)~21 S4), Prs>id« 

^^the^s 5H.iv l>c pifmujed u^jiji snMttfcd technic* ^ h\ jjitwijinnii Autnm^cd 

25 synlhesw m:»y Ix achieve J, for cuaaipte, using Applied Rwisysiciju* 43! A Peptide 
Syiithevj^tf fPerftin FJmer) AheriiAtivdy, viwimw Imgni^^ may k: el^micslly 
syntbcsi7£d ssej^juisW <:ombint=4 s^ing cIutiuc^I n^ds-xk produce Jht full kagdi 
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Aaftbody €i>mghV>itK^. Tforeof .and .Other Binding A-gcnfe 

8to TtM*j^'«YJi, ^1 btiv'ui i to ti tan^r ^ t> jvptJtle d^LimeJ tehJtm \it to ^ awtsi n v^re mi 

3 Or J^IV^hV* tHc-rn* t Ajt! MiUw dUllii^ b^jili^ fa.^IhUN thui^il t*, Jo 

<jps."tiRdl|> HfkP ' »nst*n6R0jiJi ^kh hnd'" drd'ot ^n^uui^n.^c^lK swot t %i to <i 
|x^lviV|Uide of t've rueiium tt u T ^Kts *&t ^ kict^tdhk k\-d iwthan, tex eviiw^ m 
M ISA <Mt*i tK< jx^-vi^i.^iie ant* sot a'^Kt ttew*bl> wnt vjuvhtori 

10 Immunologic! bsndki£ n^ed an tJit-. torHt?\t gotN-r^1> tekrs to ihv 

ssno'oLiile ftn jmugtsi. so* whkn i>e *^H*ro£k>bi3*i« ^ Uk >*jto^(j\ ot 

offiun^ ot Mmiutsf4u£i<.«i.l bssiikfag irit^idt.fton.\ be ^xpm^tvl m t^rw oi thx 
ill v x wtwn uwUn* j k t ot too < it.* ^iit.' i, v%! ereiJti tu^ktr k,* reprt^u^ t ^re sttr 

ys;:jti^ methudk \vt.Jl known m t?ie jit * E>uch rcethsxl s^?<uLt u e^mng On? ratc>» W 
antj^a- v i?'KfenK sUt *.ti*ti£Ctt tum^k^ iQifuatiou ^jj JisvK.jaisim, wiherdi-i thuse ntm? 
clrficfHl m eopiTnt.i 4jut^ i4 dKH L\ol?K paibuiTv tbe tjffiuU} ot the inteiA-fun*. 
>n gttMftctnc pdi^mst^ tJtat sj^tu)h mllu^if the rat? s « both <'^ch»n5s lliu?, K"t3i 
"0 tlifo "on rate ^tm^ mt* 1 ^K^) tuiJ Vif mtt ^^^s^rit" 1 {Ki^m cm be ij^isnntncd b> 
kx^k^'k^^'u of th^ k^nretmrttion^ stvci tJj.^ dctu^d fd.t^ ol ^sboobciun tlK.AK3att m 
fh^ ratio ktt K„* 'K^js casbks k^i^Lmo-tt >4 all p^Qimc^rsi not robtcJ to <itTuut> v ^sd \h 
thm <qM to the dssjjULnatsoa txtt^buit Seer, g«scntl!y 4 Da^^ vt al {l^hii AihsmaI 

the rwt oi 4be m^Hnogf^buiio in^Eec^le (kit jKiitst,ap.iStii ^l^g^Ti The 

regtoas of «h«? [ H M ) ^mvl light 01 "} ^luins I'hrtc hmhh tlsvc^c^it stj^Jch^ 

vt\thkt th? V n^W^ *>f the He.ivy «an>l bghs ch^u^s ,utc i^nxxt feis "n>pt?p.ditabSo 
Hi regtoti^" whtdt aj^ mtcjpj^ij K\*wi-<?n tno-re ^fPMTvctl tknkmg sfe^htr* Vn%^vm 
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£h , *k.v» ik regno" ITU' 1 1 s ^ £*-t* H rek*-s tt tin d *ea' r>ui> 

ore *i *un] \ toi ru &nf d| M?nt to Srvrvsn^k mm n 

t-Ttiisrio Job* >i In in nuboch n ~>Uv.jk *e tb~^ tarsal b v- r,MOTs ot ; ight 
k hu n .rr J tl c ihi h per in ab V rv^ons 1 3 1 %\ *.S are v ,po<jed H it \ v to ^ 
5 othsr ii thr^e Jun^tt \*ot dl < ° n 5 ui «u xizi n I n J' u surtK.., ^t^ut 

bn hng ^ <i vt npVn » ty» 1k» U <ve 1 tk? l i t al sut* eof i^uU anOSkii, 
& -I lk> t\m H%ptr ^isKc *- ->k n nt e^b - t*w. Ik n\ * *r*d l ighi tlv ^ rd* rtvJ to 

Rtrub ^ i vriN m \\ h. nrt* Lt ^ m tl" & o)«> i yi« nw^ Kt w n put its 
Ii xvta wd nit wut ( Ui \ r -i * ^ o ena ^s*)R n» roproik jt « m .jl'^n 

i'" 1 Kj hi e\ur^lo nuh *Ju « < t o<«f bn hjc ja^m itb^i o^tMur 
rtv i pttta.ihv yaKr±.e mdu^n- ths kt i * lj n su k-jM 

\l& nsrwt < r ti ill's tn*j < lv T.j; K->,j-v wilt $cixr k uw^u ii\i.s<atiOk. $Ll 

t$ > ju i t fhv aj^vt l v L\ttt bout n » ^ ot mln Juaf wout The * mur In 
dvltnwr^ v> KtH s ^ v fM«Jt*i2 *i tlv^ ihis r t k^j *nok ^ ^ 

bUxxf fR ij-bfun Lnt>c a,rd ^^ jM'-} s v^ith Mid \Mtl> utt & 

•.^t i ^> iktu^L ^d us^^ in* U ii' rUk sf^ f to K 4 4^ t i t ^ dc^ rKd \RT^m 

20 *tTiiicat,t ftonbet ot vurHt-v uitli ird v.tVut thv di ^ U„ V fc^ed ira^h 
hik rag agkrt shoJd ata u *ht AboK vnfena h>^\a th?^ ot »n?m n vfe T d the 

Mj- ugesrt Ufsi ^tisfim the above rcqtilt&Kienu may lx? s bmding agent 
25 For example, a binding ageru may be ^ ribuskJine, with or without a peptide component,, 
an RJSA irb^wule or si pobf^ptidfc. In a i^ref^Fre'd emh^mont, a bM<dtft& agent I s - ar> 
antibody or aji at^tigeu-biiKlbg fragment ihereof. AMibodies may be prepared by any of 
a variety of tschniqufes kmswa io those of ordinai>' skill m tl$e ad. 5^?^ e g.. Harlow and 
Antibodies- A Laboratory Manual* Cold Spring Hark* Liibwatcjjy, fit 
30 ^cjOTsif, ;igs!lKHtsc? c.ssji be pttfducffli by ceil culfure tethni?.!^ includifts th$ gencrsOoo 
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MmmmMmi m&haffim m (kscsifesd fegnek* or via tMosfectM of aatlbody genes 
suiiabie. bacterial or ausmmalian «xU hosts, its order to allow tor the pr&ductwn of 
recombinant antibody In ort$ technique, art iramunogen ooreimsing the polypeptide is 
initially injected krto any of a wide variety t>f mammals (e\.f> mice, pat^ mbhjfcs, sheep 
S or goats'). In this step, the- palypepiidex of this invention may serve as the smmanogea 
witkiut modification.. Aitemaiively, particularly for relatively short polypeptides, a. 
superior immune response may be eiicsied if ihe polypeptide is joined to 3 carrier 
proteru such as bo vim serum alb\si3iis or keyhole limpet hemfscyanm The immunogen 
is injected into the nmmal host, preferably according to a pretermitted schedule 

I Q mmepvt&ittg one or mors booster immunisations, ^nd the arumnh ^ne bled periodically. 
Polyclonal antibodies specific lor the polypeptide may then be purified from such 
aatiscra by, for. example, atfmky cluomatography usiBg the polypeptide coupled to a 
soitsbk ssIM support. 

Monoclonal antibodies specific for sin antigenic polypeptide *>r' irjiSresS 

15 may be prepared, fm example, u&rjg the technique of Kotoier ami Mfetehs, £ur J 
Imimwil fx5i 1-519, 1^76,. and improvements ihercio, Sncfly, rhese reethods tnvnlvc 
the preparation at' tmraortftl celt tines capable of producing ssuibodfe having lb* 
desired specifieisy a*?., reactivity with the polypeptide of interest). Such eel} lines muiy 
be produced, for example, fmm spleen cells obtained from aa animal immunized as 

20 described above. Fhc spleen ceils are then immortslixed by, for example, fitsion wish a 
rrsydoms cell fusion partner, preferably one ihst is syngeneic with the immunised 
ara-Jiul A vanetj of fk^n techniques may H esufiJoved, For c^amp le, the spleen cells 
afiJ mveloma tells is\ ± \ he enwht^d with a rvmtor^c Setetjjent iV s few mm,«t^ and 
then pkited ai fo-vv doiss$y a sJcchyc medium that the n.Mwth of hybrid 

25 u'llsi, but nut m>cfotiui eclk A p*ttWrt\i ^ek^UoT^ t^hwitw u^c> I E VT ftvptixAPrbmc 
•.umrujiemu thyroids election Alter ,t WTktent iiroc, uot^Uv ak>ut I to 2 wwis, 
colore t.f hvbtxdN sre uKmed Sergio v^Uiucs are s^leaed mi Uiest ouUure 
superrutmts tested for H^.ltng CicUvdi. j^amst ih* pt l>p<rp^lc Hvbrui^m^ bsvimg 
htgh tcdetivtjy Mad spe^tfjotv pfeK-rrtd 
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Monoclonal anybodies may be isolajtfd horn the supernatant* of growing 
hybud^mn o*kmi«v, In adiiti^iu v,,*n t «i& ECLhmquex nia> by nripltn^l to o^h^tc the 
ysdd s^h as mjsretioo of the hybridama ceil Ims into tfw ^ritooesl cavity of $ suitable 
vertebrate iKSsf. nvttt &s a raous*. M*>jE5CK-|<mH] AaSibrniifts sn*w tNei^ harvested t'mra 

5 the fh^d of t^e blivid, O mommtOK nav be remnv^I srm tW ^tU5K>Jjc\ K 

cosivemicmal teclmiques. such as chtwtatogr.aphy, i£d rthmfcaoti, precipsMion;, ajrf 
eKtracriess, Hie polypeptide tiC this Uiventiun may be asc*t in the publication process 
in, for example, as affinity choreography step. 

A dumber of therapeutically useful moketdes are known is the art which 

JO i.vnt$pns& &5j%cn.-bmdma sites thai cap-able oi «xhibiting immunological binding 
properly of m antibtiiiv makcyk. The proteolytic; .msyme papain prHcmi&dly 
clettu"*f^G n^keu^ \ icA str\era3 fra^i^on* two '"-f v^hith nhe 'Thibf Iragnicn^t 
each cujnpi^c ^ eovakut hoteiodusier that mdyJc*. an. ist^a aMiLCi^bandnii* site ike 
enzyme pcpsiu is Ale to ck&ve IgG snokcuks in. provide several fragtRents, mehidisg 

IS the ''Riib'h " fragment compr^s both sntigea-bisidijig siks. Aft "Fv" ijsgmeut 
<iin be pyodtsced by preferential proteolytic cleavage of aa IgM, ajsd rare o^casiotis 
lg€t i?t IgA mirounoglobulus moteeuk, PV fragments are, however, mere commonly 
derived usmg reeotttbiftant ifcchtdqihis known tsi tha art. The Fv fhsgi^ent iftchxkj$ u 
aou-oovalcEsi V'h-"V ( hetssodimer nscltsdiKg au aruigeivhrnding she which relaim much 

20 of the juitigeE reccgmtiors ftn-d binding caj>abilidcs of ihe native, antibody molccuk, 
labar c* (1972) Vtuc. bias, Acad Sd. USA 6&2AS ( >-2662; Hoehman <et aJ. 
Diodraa 1 3:2706^.71 0; and Hhrlich et al. 098^) Brochftm J*409 1 -10%. 

\ ^inf e c*n.n b\ t'Jv^ polvpcnnde is j o. \aknd\ Lrkei V> \^ 
hf^cCv^tm-cf wj^h *■ e*TCM>cd hr>m a y M e ft-^tn i^iki^iy Vi, and Vi <?ic(xhn^ 

25 g^stea l%jil>od H% a pLpthte-ms^^t*^ hrt>er Hiiotmi K a* s l^KS? P^nc Nat Ac*) 4 ^et 
USA S5{ 1 5S> ?** A ti^S?o* ft BKikids hd\t it:sL.rK>t>J to ds^trn L.tt^cttui 
j^truoHtTES tor w>orik ^ f tlx; raftF^h- aggft^.^d- b it t^ctutaJy vjjaiattJ h$l\t u^J 
heavy pedyp.^rki 1 ^.bair^ nc-na sntibod> V ivgvn *mo sl^ mt? ecuk wh^ch wi 1 
Ibid hw) a ihrttf dim^^M^l -*nMU3C Aibit rtii.lv jiim'^ to Uk Nlr«cn^« ^ m. 
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Mitjfefhfekdbg site,. See, if, m fit Mm, SJOMMl md 5,132,405, to irato et al; 
aid I » S Pa^ \\> 4, l >4<> 7 >K, hi I idnzt tit a\ 

I &dh ?>i the ahn^des^ihetl tfiolruik* miJydes ^ hc^v oh tin and ^ 
h$ht t,h$m CDR \<_t, j^pcVwek mtetpcinrd ^nUseca a Ij*mv> chain and a hght chaw 1 R 
5 w.h;<>h i-r-M<lc M^p^t * 1>R^ ,uid defee tht* spatial k latent *hsr the CDR!> 
rdMn? to nKh othrs V. U'-'-nJ hije^n, the icmi v COK i H" setm t>» ihe tbte 

ki-lrmi'! iff a Kiiv> ur hghf chs»tu thtvf regsam Jt>e ijkftnifid ^ VDK 1 " '\ Pi?- 1 ,* 

16 i oMpmttti* n>h stfl Imm o Kb of« heavy wr .1 j haht diAiis V klhiisi A pjl>£^p$u.§e 
i uinpuMEV j s>r,i ^ CDh io s , -i I'DH L * '(HO «^t CDK*) j> KferavJ 10 hzwm aj. » 
"mole* uHr rovo^-itim^ unit v Crwallog^i] Ji.tr ssuaKmn of i psupVf <k &ut ^etvantobctt) 
uwniiicKuN i^.ts <k^niU v «.ti.Ut\i I^.tt the ^«itr>o alUI rc-sklsies <<<f CDH , iVum externa 
OMKiSOt \xuh IxhuvJ ama^ui ufoticsn 'he ■tu^t im^ut ooau,n *5 wttb. the 

15 i Wyi CDK ^ Hut 1 , f ^no^cyl-ir niVJ^n tMTj «ruts <uv j-umsnly ^pnjisjM^ for 

A\ t^d. ts.-esejv ihe toin "\ R set" tvle^ io thti *t^«r Hjaliug asma^ .scid 
^oj«<:n\ev v4jikh t«ajErnr Ihc U)Ri « f'DN \et s bc.tvv ^i h^ vham V r^gioa 

20 fot io!<Ui^ *he \ rtf^att the jsn^n-hmdJ^j? ^ate. piiiiwut^ly the ne&i<|\ies 
<Im^x.0> adjiiccj** to tho Ci>RS \\ uhisi f'R^, c€<rt^m jjusfl»< re^idue^ aad t^r*din sStuctwwaiS 
lejitj^ \cr> h^h^> ncnuvt% , -\1 1o I^sn j^ial aH V u:p^n j.e^uefx'cs conLwi 
sn^uil di*ult!Je ? *xip of iirs^mJ venmo xml rHdo^ ^ heo tK^ \ rey^m mto * 
b ; ndtfsg-*jtti the Oi>Ki> ^ di^ls^ftl ptu^ivn-i Innp nintifs whsch tomi 4nUgt?«- 

25 bsndta^ ^i^aoc *r is utnctalh r^i^ni^\t thai Shei'e .iro ounsiftveJ ^IrocttuAl tsjj/a^^s oi 
hR? whi^h ssitlueuce i>e folded sJrijk, ui Lie CPR loop- jtUo ctstaa^ '^iftomcur 
st^ktutc^-jtcgaidkKs of Ihc ^eesse CDR .troiao _iu<j Ncq^eocc Itutlci. ititra 
Ftf&dU'p^ -see kth^vsTJ to patttcipjtc n\ Ptm-covaJ^ji tnteniosmwu v.i^ntaots wHicb ^taHh^ 
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A number of rffeotiy mol^mtles w»pw| m mtigs&* 

hwYtiig kJou\on1 iron* sima^unmi smflnHti^biihR h-i^Kon Jt^ert^t, mdud^g 
o^more s.mibodse^ It^m^ tudt-sit \ an*i ihfir t uw^u\M Ci>Ki. -if-uI lo banian 

i^Uo^M *:k>PW5ks AVmtoi ft ,\l P<Wl) W 1 t twho t-t ,il 

5 Fav ,W Su <iti P:>4224, Sk-m J. UWVf hKiwti,ol L^4\i4^ 

^18. 4nd Brvwa ot al tNN?> t woi Kre. ^P'^^oSU »>vkut H>Rs <yalteJ bain d 

10 ,; <ppo«ed b> fcot>irbi^j^l) ■va^t i \\3 * ode si H*a {1 urootaa Patent PuNteatsrtft "No 
p^hb^hed FVc ' ^ lsK)\s: Tbc^c ' hj^wnxed' nK^iilcs* are ie^^iJ t<.< 
jri»im<« unwvirtt&i lmmiw-log;^ response toward rodent ^BfchumTS aafelvdy 
acoleeulc^ *>bieH limit* tbe dursiti&n jjvj KfteetjvvW^ ^'t fb^rapsrwtec applieutoops of 
tkise roi'tcj%-'5 m fawijs*i icapctti:* 

15 A.* ujjcii hcrcsn, *hs> tonus 1 vcrwcreJ >*rti "jvccmbiraiitSy \ ©peeked 

F£Ls ' icfe MMfCEjve rt*j l^Cvroertt FR re^aiyi^ Insm* t> c , ^ TWem hcav\ or J«gM 
chain V : h,^ bursiaB Fk mrtdtfes ,n otuc to pr^n Je .i ^ew^rem tr«>tecal« 
L.c«)pnswg » ^c^en-b^dsr^ Mti? which fetaix-s iubstatttJaJh Jt ^>f ih* «iaa\e 
^jljI'epL-dt lolling ^irueture Wts-ertng ^hrequ^\ bs^cd m the unJwt<snd E ng thai 

20 the hgaiii bi^m^i dsar*-.tei\a3ics of &a assl^fe^-bsndi^g ^re tletemi^tMi jinrti^nU by 
ihg Mtt^titT^ and r-?htr^ di<?posihon. of the ht^v^ md h^ht ct^r t'DR vets uuhm tbc 

-rtigen bEinlirg &po.itict^ cm be preserved in a hutOARa^ed crulicrfs vth^mn the 
CQR structures* thou isifer^ct^si witli e^ch othet. md feesr jrrer^ttun %mh the resE of 
25 the V ^jim J«>rn!*??a 3u s varc^uih aiaia^innd u^b|2 ^-tftiocniig te-.hxi^iiea exterior 
\± ^ , ■MviMjt-iLve^iHei FR rsMilue^ which ^uce readily Cfwunit^ed :tic iifioiujic 
^stuia as^ *o!ccU\«ikj icpLicct wui Hrnun r^-Hliie\ to prcivivK" a liybuJ itsoWc^k tbat 
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■"he jwu^ u ^Hxttsig r% \ sc of *W m fabte sequence eU\i ios 
^xnaj* iiit'Kx^ ^n<A e tlinrin untmlsd t>* k Ixtet a V-etirk*^ a* P-o ^lto i 

(jo^^^ent ^ttnums OfW update to ti<* IC 6? it Jat^K^t *nJ other sux-w^k 

5 I ^ ■wio* toE«m ^jitVHa^ \both t uclttv tic d -itx 5 i % S i ^u.., m1) fit es 1 1 \ 
tg^r aiiuxi- ~h %.m hi* decaedl f*o« *K known i\ dirKE^^us* vtto.ito*t *ar 
^wtB Tirtr aa-tb-rv r^pTac<H> [here re -m <ttp\ .i vt 'let^r •< 

♦ntrrt n h ^-bjr-dtfig 'a'flJh FR 1 i th< wnbV tLa ui r it bod 

rrwl <_ult < f it tf -u % <tfv ver p mi vut i u n mn»hn£ FR s\ ^nt «- * h jipht \ i~i He 

10 u5t.ii j-* X3 f>b*i t^d *n>n t % & be* e "dsn ^ ^Miris.'K Tht roth ri lixon^ hsmi™ \ 
e^-r^ thnn. ^paivd K^i^ K ilJk im. ooivw? tiv.* ^uhj ^ I Pit. 
~c^r iv^ n tV m-ut £R ^uli diffct hot* in- hv i ^i Lflo ileip&> t .t tau.d o-\ IR, 
"t, d)=t fit^v^i u 'k HiSdiP Pkuh i .tv <.e\u obm ir v<.hr 5 fr* <h fuow *"i tin, 
till Kevduc <E?b t^ted t ^ vmiH ra<Mfie- a k nt 

IS t^nxed ^ » \-"jt <\es\!il t f and >.aiv ix -\e*\.i,eJ *n tn fju ii oi no >&li 

'Kxtav^s w»hiv j etihv i ^atKar vff^^ noun, a^ufu-- tf V, t^^ou 

^ a i joi tN c | h«re ^ d s.^a.'v^HJ urn \id, 

*b\ < t> ^r^J ft s -\um tbe* piunnt CPk ciiu. ie% the it^iejes M,b^t.o u^jsh 0t,s.t jt n 
20 C H( Ms toe r«- o^ik s 5 dt ihc-d (sbn^ n* tios^K hr \^oh*nl M^^ibJo thu 
t,"iuj*.-5> belted to OsutKipa.lt. m ^it-^i ^txirv^siat t- Miax^pHiHi.^ 

auaiptf ■HiiU^^bimii^ sitv imu b^Bfin-^pfcanug FR^ thiit cms be inv*d fwostbet 
e^n^Aksn L-^fK toy the t^pjc^njn oi icOLirobmajU huirx>aii ^utib^^i-e^ 1 wlnvh <"xhi.Hi tfjtc 

In ^f>tHer «rmK^t1iift^ *^ (h<? imzmon, m^nod* ^rnK dies tiF^e 
JO (rt^caS invtinhost nuy couplet to t>tvc f^r mm thcuj.it utK" ^ xt\s ^kslHc m 
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thib resort taeJsider.^iCMcuuK&s differentiate rs isnkicerjs, kmg< io^jtx,. and dem>s*i%?s 
tfcfcteof freierrca radtomidi-fc, »aJudc " I, * 8 "R^ ,w Rs - J| At, *rd 

<% Bi Prrfenvd Jiu»ji oxKfe nrthotrrvKo, arsi ywine: m<t fantv ana'og- 
}Vfoj-ul di^cre^nat a- induce «k ids ^o^bol u»rs ar*2 bat\r^ aeV Prettied 

e\^to^» btnedjb tsr^r^ <.^d peke^-uul ant \ r&l weten 

A tbctap^ic ray co-up^ w g co^^r'y bc*<W* to a 

died u'lau^n m ^«rt daM ait frcth«h k pov,ib> wHt« ^vli jm*^,^ 4 

^m^mm: roup ,in -minute t r< ^ au* h<*k^ oi \wh ilkM |?wp 

1 onto np a |l «od U 1 ^ *j<ap i<> p « a Jw-hM * *Nj e*h« 

-W<,*T>t vw^ it iw be deutabW >.ouflo ^ope^ix t^rt sr*j an 
15 <mtik-.d<. \ j % kiVcr 5r»up \ his^r \rn> 1^ an haubok lu a ^a.^ n> J ^pce *m 
'mtdwk <bnm <m u^cfi -n tt 1 3^ ojJ mtti^retk-e s ih hirdiT^ ca MhuiK. <\ u i$er 

^ Jititx^iv, t*Hn u>tR\N? too <.nu|tb*iu dbi'^xy Au nLfAt v*i ^>en\k^ 
reacrvih i3ri; al^c *biishu^ t^>e ii^e of ags-its o-t pjrhjttonal gt»ups :u i^tiius vvbtch 
2& othesrtti^e wini'J na: possibk 

or pol>functioiidl re^cr K^ii homo- wl beterm-i^iuuons; v --u-ch m>w Jeskobs-iJ ir 
Jhe wUog cf tiw P'.rct; Chtwoai Co Rockfonl, Jtl vm be cmp.oved as *}ie ImV^r 
^fc^p ( \ ms> be U i r e^^mp'o tb^gh aeun^ ^fOur-\ cafK^I gtoup*? 

vU>cr^ j the*ajxu»c d^cnt is *rofe ix^trs? -A^en Ir^cc fro-m t^it ^ts!v*jv 
pottos ot tbe jmroiMNxonsUisaj^ uf tbe f^iu w\*nK« S J mav be ^stisbk to u^e jt 
Ivkkoi t u.xtp ^hc« 1 » ct^ v fihL d«i «r up^i mtcmal> ^t\^ i,(to 4 cd) \ t wahtt 1^ 
30 J,JfcfCT* ck-u^e n>n ^ojp% ha% c bc.n Jc.ctr-ftl lb,* oitLhwMfiN l**r 
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tmrd^ellular rdme o( sss a^ent fe>ro iirkker groups include cleavage by reducUos 
of a disulfide bond {eg., U.S. Patent No. 4.489,710. to Spitkr), by irradiation »f a 
photolabite bond {e.g., U.S. Patent No. 4,625.014, So Sctjbct et«h>. by hydrolysis of 
derivatized amino iK'id side chants if g 1 US, Patent No- 4^63^045, to Kohn etal), by 
S senna ocraplcntent-raediatied hydrolysis iv.&, U.S. Patent No. 4^71,95$,, U? Rodwcli 
ef at), and acid-caralyzed h>dfol>sis . U.S. Patent No. 4. 569, 7 89, to Bktder e£ ai.)< 

It may be ilcsirabk to eoupk more than one agent to ars ami body, lit one 
tfTRht^Jment, multiple jnoiecuks of an ag-ent axe coupled to ooe asdboslv molecule, id 
aauthtar embodiment, more than o»e type of agent may. be ooupbd to one antibody. 

M Regardless of the particular- embodiment, immwucoGjiigases w*th more than one agent 
may be prepared m & variety of ways. For example, more tbss -erne sagem may be 
coupled! direct^ k* ssn antibod) niokcuic, or linkers that provide multiple sues for 
attachment can ^e used. Alternatively,. 4 csarier can be used, 

A caines ssia* bt&r the <yents ->u s sarrstv s>f lrsUudsng xovalert 

IS bonding, either directly or via a linker group. Staitab s t< carriers include proteins >.utb as 
albumins' (eg s U.S. Patera* N<>. 4,507,234, to Kato e$ ai.k peptides ani polysaccharides 
*ueh as> ^mnodt\iran (t ^ it P**en* 4,o99 784, to S-b'h e* xl j A <,«urr«:r 
also bear as agcM by noacovale&s bonding or by eueapiuytion, ■such as wkhjn a 
liposome voids U S. Patent Nos. 4j2 f H>08 md 4 S 8?3,08&). Camera specific lor 

20 radionuclide agents include mlkihslogcissted small molecules md chelating 
compounds. Par example, U.S. P^srst No, 4J35J92 disclose representative 
radiohalogesiated small molecules and d>etf synthesis. A radionuclide chelate may be 
formed from eliciting compounds that merud-e iho-ie Lorrtsumini mtr-njjteav ami HilfW 
*ik>m\ ss,v Use donor atmus for binding die rrsct?rt ot ruetsS oxide,, r^unnchde 

25 t"4.iti]pl*» } U X l\ittftt No t ftH tn 4! di^]*'T,t?s rcprt.'-su.LUsvr >'liei^n^ 

iM^nifRtusid*. and their symWsif.. 



r Cell Co mpiwkaofi s 

'Hie preset Eftver»rion, m an&thet aspect, piovides T cdK sp«?dic fe^r a 
(■uskjj pt?i> r pcptide diGtloscd heteifi, or ilff a variant or de?ivativt' thereof. ^y t .h ceils 
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ro^ ^F. be spared <* o T % *^,iarJ *-r > tdu 1 ^- ^l>r v ampie 

X ^e"H ti^ 1 be j *ted *rom K\ ^ r*anv^ pcnph-iil Hou& c> a c i hots 
r amm or purj-pbejiJ ui t patent t^u . copuii^k alh ax JabU, *.e1 5t?rw^«n 
-^wm, "Xb a* tbt sole**** sw^-n, abi? ftsMi 1 l^Kp^uti ^ lie dnsrv 

161 1^ anJ WO 0> V:erna + iv^\ 1 c^N rr-a^ H Wn^l *rort rd- $ 

jnr^httd rimrufu t -o v-h«n w. r un^ \ ct*i, I kso ^. J turs^ 

^ tJ s tm< be v*<*r iU d v* th pohptp i^t, fx* ♦iitfu eo ! K \ t ^coJtng a 

It S *.h *n uti >tt p^tIu tmLr «)Vit on ind to 1 "* i v ire vqPh, cm ta pern Jt the 
^emaiRn ^""u. iv-*h%src peu*K <hu tX f cdvptpuk ^tsutotfot F^* "lb \ atxr<>s 
pol ^jxHiuUsc dc oMKMrverfnr j ^rtsttii w«b n a^ebvtrv vehicle ^k:^. 

sum adhere touuh^s ^ tx ■gtrK -tshOs of\jx*, tx. i <x ^ 

1 *eJ„ sk :rer desreJ to K ^uIh I * 5 pi hj-c Hi> t* ^ iht pn;*iF 

IS tn* v *itum t* i*i*J T uJib -p^itirth ^ *4 late ^teae ^ ]' i'sr^f tv'Is 

vottcd \ve *i the ivlvivniaie t ^prc^rtg a * w cn pol T «>v5l 

itkj[% -n^ be cvalujcd u^t^g ^ <s \jfa. m^d ^h^iqut- 1 oc 
t\at^p k e v.5thj.n a ^'tm^uri ?e ^i-k o, prol temtoa o *-nu atu>n aidcx oi- 
tr^e than tvmte'el ac^e^x m<,M s^dorfiijientiui c»ninweJ tv> iw> J ,vj'* t; ^.vtt^s, 

2# i^i^te 1 tUKptcilacitN Suba^MW p^nrvi* *cr^^"mi>L ^s»J^-cnl>ed n 
l^i v* ii (wr Kit, 4 hte^ > T 0 t-&4 s-htm&i&m dcrctian tt tSe 
P'oMentiur ot fds^ % *v uk^Tip*!^!: i *uiiet\ o* Vj^-v^r 1 vs-khr^'v lor 
ox ^pk, t eeJS ptn Her^ua uwt a^Uti«,vf K mew -nrig ai )xj iwd iiw 1>NA 
^rth^j-> its: h puieLlOtt} ^ i^mt > KtF w th l^rjsjkx tn^nulji^ mX 

25 the a^ftnit r»J rnj^ied J* ie »ncotptf t !ttd ON \) TorSHf r vnuh i 

t* j oi jj<f^ pe^^Je 1 JJff ' 0t> fi^ ml p*e^fa < v ?^ ml - ^ jag iui i to- \ f 

\v It t\vJ< ic ill* tn at kits nvn A*M mm **L\*.ith* \ i tlv F ^elk 

(. nt,wt d"*\i KC \h>\t ir> ,h^v J T f >t! »n K-'wt cf rfee 1 ^ 

t^c^i iKiM 4VKh"d i\t4 mo .inv^^ jfi v »Ui i tAu tktU ! *ku s n Ox k^el of 

30 kiiF- e ^> ( «? INI- tr 11 v) IS iNVitiv ! loH u i v «u«i iu< t ct 
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al,, OpimaJ Protocols in Imrauaologyv vol. U Wiley fcitetscsetiee ((frmm 199MJ), T 
cells thm have bee« activated m response to a tumor polypeptide, polynucleotide or 
pcj3ypqjtsd«-ex|srss$ing APC may be CD4~ acd/or CDS 1 "- Tumor polypepHde-apedik T 
cells may be expanded usfeg standaid technkfyss. Within preferred embodiments, the T 

5 cells are derived, from a p<siknt, a related donor or an owebtedl donor, and are 
administered to the pau'eral fd tawing stimuiatioo assd expsysskm.. 

For therapetitw pnpnsts, CP4 + or CD* 4 T cells that proliferate in 
response to a usmor polypeptide, polynucleotide or APC c&a be expanded m mmb&r 
either w vjfro or in vtvo, Prolsieratka of saeh T ceils m viiro may be aceonipUshed iji a 

10 variety tsf ways. For example, the T ceils can be re-exposed to a tunas? polypeptide, or a 
short peptide eorre^px>Eding *o an iramiraogenk pernors of such a polypeptide, with or 
without the addition of TceM growth factory such ek> interkuktn-2 ; and/or simulator 
celk that synthesize- a tvmot polypeptide, AUermri\ely, um at ra&re Tee! Is thai 
prohfente m He p^srnec ol the karoor p^h peptide \3ii h* expaK^td number b> 

13 Uodng. Meshods for donhg cells are well known in the art, arid include- [hmimg 
dihjtio'KL 



b\ additional embodiment the present mverstioo concerns forsn illation 
of one or mere of the polynucleotide,, polypeptide* T-cell suad/of amtbsdy competitions 

20 dsscFossd bercia m pharniace-uticaUy-acc^tabJe earners for admisustratiesn w a cell or 
an jtrtkoal, tidier aioise, or sjs i:orabioa$ion ^ith otk- or more other modalities o£ therapy. 

it will be understood that if de^red, « exposition disclosed hcn?k* 
may he admims^jed ia eomhumtkw with other agents as well, st&h e.g , fctftfr 
presets ur polypeptide,-* ^ uuunu ph^iiaeeittje^ih strive i^cat* >i tact thet*; i% 

25 virtually so limit to other eomporaeMs dud may sJso be imii tided, giveo that the 
.idditJOBsil ageok do not o^use a si^aUkam .Averse ethtxft uptm contact with die taigei 
tellij or host trs.ii^ rhc ooinpostttoHK m^v thus be ddrverod Jong ^itb venous oAher 
Agent:, as f^ured m the p^ibcular w«iiUMjec, Sw^b uoraposUnm ih^y l*c puritkd frasn 
host cells or other biological sources, or aiUrrtisttively ttiay be cheiuically ^vothc^k-al «s 
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«.t„NyrtK<j ic c q ^ <k> a*^. h * t mtk as ifjsis father o iiifu<-t vio\M>i&<j nr 

hers ^ ft n anotlvt ^pe^t i tin. tr* tr^ *o-is, ^hiiti^i^u; J 
<. nrt„$>o * oa pt< \ Kk<3 <. of ipr w& (nt 0" it of th. pf^Vu^ L vtu\ jvh p^de, 
5 tOtU i*>* «. iJ oj I L\»!«Mxitws oVir*Vd ir tomb'f^tii vuth ^ 

plvr t iuyt ^j* i.unpi t*ioji. tf+h^ nvcnbu i cumpn lratHmokct^ p*>Kr Kkotid^ 
n*i i.rp > t ^pt v.k to upi ^Pon o* J" 1 it ^ n k\ hsx. \ pi\ ph 1 *WiVut * 

<iusii ,ipp s K Hon \ k pr^p^Mio^ ^rejtalh Jv ^jiKa! it Lt e^np^ M 1 

10 n o^L^l \tid M * Ntuim n, c\k 'Y^iw IV t^i ^.ihk 'ubuiit md suj^diit vn-tdcKt ' 
*f» n <rr Pjx-i l^'t <tet ih ^o u^pu^t i^ &Ko Ttpf*^ Ok t ^ on re 

p h nin, {. i5.ki^ tjL\t of f> 'v oo, iml ^ imposts ^ W t s e pr^-ent it u r^<on ? 1 uin^uutK tx 
\uih i ir cn«rv trvnuru t txm 

-t 1 nt ,u t#\ f oi tb p'ki* vnitKdU mix^iuni c?e uthtd 

IS 'kti k ^j. tinv-iii pkdj rLiJs.eutit iJ v ixLULjft-b,. i}> tit t*?c p* Hrnfc cofukt!. <mid 

Mimor i j^tt v - 5 ^ T ^ htlm t J»r ros >i t ^iaLlu>i* .itH^ ti ik^e? m*n 
29 iutothCF \ fiK>diK~ci* P«?U tut, u x ntL^o^cfn*. co n >o<»mi*ns t 

vaiLkiik, a<- ^it t K i pet *i< nvet "urn k> mprt ON \ oJ'nj> * ^ cs nn**tj o* 

t ott>* *b^w tht pt>hi ykL^tkk ra^ K j.«JiJtm\t rvd ^ it>n*j i n ^ i a i i wln>, -v 

2S ttvximqivi'i ttr^ ^ -II Miosis t* 1 K irt, s\k v h ^ th, unrhd K»l*jatJ Rt\ 
t'h^^p Om^ t arm? f * s4v \^ 1*^ Ws j (etert^s, u\J iKRti 

V>p^pi&tf ^h^iK c cu "<,, iu i - will o 4 " uMit >w t^1m^la t k rict^^-A' 1 * 

pmoi^j- iitJ t <j^aJ> Au^HtiMth bav^t^l ddi^u^ ^ttesi^ 



wmimm 



n 

iim admtai&tration of a bacterium (sach m ikictilus^Calmem-Gwrrift) that expresses m 
injmaaos&eede portion of the polypeptide on sis ceil surface cm: .^eersres such an epitope. 

Thereiore. m certain embodimetiSx, pcs!yftyt.leotnfcs etsc-oding 
imiEyiJOgenk polypeptides described hesein ate tHUtwhiced into suitable saaJtwndJi^n 
5 host cells for cvprc-ssi-on ussng say of a number oi known virai-based systems. In one 
illustrative, embodiment, retroviruses provide a c^fivcrsien* astd -sffocrive platform for 
gerse delivery' systems A selected uuckofkk* sconce erscodutg a polypeptide of the 
jtrestni snveruioft c&n he iaserteJ into Li vector &nd packaged in retroviral particles using 
tectiiiique:* kntiUB b the art. The recombinant tims* coa then be isolated aud delivered 

|{| to a subject. A number of illustrative retroviral iysiemj. have been described te.g- 1 US, 
Pat No. 5,219,?*); Miller and Rossnan <1**S9> Bio Techniques 7:5)80^90, Miller, A. D. 
099i)niwn<wCcn(rTlia»|>y 1 5-14, Scarpa et al il£)l) Vkoiogy 180:849-852. Sums 
et aJ. £1993) Freer. NaiJ, Acad. Sci. USA $0:8033-8037; and Bons-i-awric and lerrdo 
(L^Cur Opis,G8s&M Develop. J. 102- 109. 

I S Is fulfil km, a number i>f Ulustrmivs* .xtemvirus-'based systems have also 

l<eeit descfshed. Unlike retremm&H ivhich integrate into ihr h<x4 avriume, adenoviruses 
persist extr&chromosomally thus unrakfttziag the risks ^SAOciatod wath in^ertjoaal 
mo^mwsis (HspAhrnad and Grahian (P>86) I Virol. 57:267-274: Etetl ct d. U993,i J. 
\ in* n7 S^U-S^L Mirtwed*r et al i 5*54* Hi.™ Owns lhttapi - H K7J* Scth et 

20 ai fiW»4) i. Virol. 68:933-940, Ban- st al. (1 994) Oeae Therapy 1 :5M8; Tkxkner, K. L. 

BioTeehmques 6.616-629;, aax! Rich et aL ifyjfiaa Gene Therapy 4:461- 

4761 

"V >fk\3n -Hkm 3s-i*h. itei ^n. ^ f \AVi v^ckv 'sW^rvs hive >* -o Hcvn 
di-wk"ped t^' ptd%aUi tcVsde vk 1 ' jv.cn AAV u^tor- t^n St. »fvadth ^nsm*.fc*d i ^ n& 
25 fubi,qii* ^IUikm u tV < * Ste .• t I S Tit \os tM «Mj Si»O f <fcn ( 

Intcai tnnti I'aHhciti m \cts ^ < WW nl WO ^WV* Ubko^M et ,d 

Sb>kt ^ * I BnS ***Si \ i-u Pill c .d {\#b\t \ a. a i ^> *i o\l 
HarKrl b<rnitrv^ ,) ( CwUt P J (SW^H iu*cjU Opmosi ui bit Un Ijtd.«^v ' 
T ^*„ Mn^ry^Aka \ t Uftent m W wt*w \mn ma) 1^*J? IN 
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Kotin, R. M. (1«W4) Uvmm Gene Therapy i:7$iU801; Shelling and Smilh (i!>'"M) Gene 
Therapy ; 1 05- 1 awi V hou al i 1 994 } J . i^xp . Med. 1 79: 1 S67- 1 8 75 . 

AddUffTS.il sectors useful for iielivcHxsy the; poiyuuckoUdw 

ens tithu^ pol>i<q>tK&*«c ot the fuescni uivraUfm K- gem* trii^lV? isjUude tlmve denvtxi 
5 U*)t« th*. pu\ %sm^s siaJi as vaodryss vims ais<2 posviry^ Ey of 

v\tm§<le sjainn Mm< uH^mNsun^ t^pi^siHy tht novel niaktiJes am be 
^i*sit&e'C\i a toli^ ^ llio tinotiimi' a polypeptide iS ft\t -minted m 

Appsoptr^ vv^f so fh.il U ^ *.1i»steal to a vscdmu promoter find rlsmking vaccinia 
ON A sec^'enc-eN. s.xh .ss the i.e*ucrce encoding ihyraidane kinase (TKi. Hire veeror Is 

1 0 ;lvn i^J so trart' fee 1 <>«U;» v^Kuh ^re ^rm3lt.CTOoy--d> mfeoicci v*nh vaeursui, 
11^jttolt<<t <m reco-tab uao >n wJivi*- to infers tlue vaccinia pjojruttex plus, the gene 
^licocimg tht polvptptuk of intef-c^ mto the viral ge&ome. Hie resulting TK.stip.(-) 
rxombis'int csii be ^eetcd ?\ t-ultasina the cells m the presence of 5- 
HoiJKHktiNMrnJme arJ p*okrag %*ral plaques rs^ant thereto, 

15 A vac-urna-b^ved irLcljOts'trariifcx^ott sv^em tan be t^Rvemently i&ed 

ptcv ^ ior ind.ic.Kjj Kursk at expression or coexp¥<rsssoB of one or more 
F^lvpefMJe^ dev;ubeJ hewn sn b^t oelb ol ^ sirgaruxtn In this reticular v>otete 
tcils dJ-e jIjs! iikcteJ ni vitro with a vacts'nia vims fescombiiiatit ihal encodes ihe 
bvtewpa^&e V? R\4 j^lymcra*? This pohmsrai.e displays exquisite specificity in 

2Q Urn ft f*nJ> tr^scphcj- t;r*tipkte5> baring IT psamoiers. Following iaJfectioru cdls are 
t ^x4ecte4 vuih the polynucleotide or peal > t s t e^tl-decs of interest, ilrsven by a T 7 
pfo-mow; Yhc pohovr-dae tAr^^sed in di« cytoplasei from the vaccinia vims 
recomha^ant J~anscr't>cs the ttansf^ifxi DNA uno RNA which is then translated tato 
polvpcrfUe H hoot uwslatvoual machinery The mefcrfl provides for high level* 

2S u^sn*n\ ( litupl^rsn^ r*n«IuLboti of l^rge qiuinhts^ t*r FN A t md its tT^^^^ x n 
pioJutt^ S<lc, f if , blti.\ Stem dibl Nioss. Jhwc. Katl. AcaJ. iki. USA (i9W) 87:6743- 
6747; Fuerat «t al. Pw Nad Acad. SeL USA < 1984} 83:8J22-8J?6. 

AhtmMively, aLvipoxvlru^. such as the fbwlpmc and C5«jarypox viruses,. 
t;.ffi dUo bA.- HM:d tt» tkliv«r tb« csxHng seqiieiKoi intsta^. RKtxwibiasmt *vipa\ 
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p^tscme wtirtwu^ v*he« admm^eodf to non ^aaji speeds The use of an ■Vwpox 
veetrr i,< p&stxytddj desirable huirtan and other mammahan sptxses. members 
of ths- Avtpox genui cuis ofllw prudu^Uvelv replies in yisoeptshU; avsan %pecir<> and 
thereto are not iMoiuve m miimnti i-an cells Mc^HkK fen p*eduur<f reciwhuanl 
S >\Moovvijruses ore kuowti m she an -ml empin\ ^e-rete r^m^itkati&n, as described 
aSxa^ -with resfxrt fc> the pEoducti^ of \accuui ^»uses See, * \H> ^b l 12S£2, WO 
SO 03 4: > anJ WO li*545 

\m f ot a number ypbavsras can ali^ be aseJ to*- deh^orv of 

pohmsjet^oi^it; tum^^ti-on* *>t ths f n?<*w£ smtnt.or, vuth &s d*>.se oV;nbed in 

10 V S P-itcm No* 5,3*U23, 6 Of S M0S,0 l<t ami 6,01*! ^4 Ceitaw veaors KvtaI 
Yen^-uetan Lquiiie frnecptuhtic sVBFi can al^o be used, uluctratne ejtairip^-- cf 
which t^n toutK* n 5 S Patcnr Nos \Mb,^" anJ i 543 ^ ?t> 

VMrev%£<% rouJeuiEar cv&ju^e Wt>ro swh tbc jcfcnovirui chsmmc 
wekrv ^'StnHeJ in MiJbaeJ ct ai J B:ol Chem (3 0^3) 2t?S fc$6n-<6Jtf?9 4ml U^*urr a 
IS nl t*oc Nat* \?ad Sci I ISA U^2* 39 t*99-6iaj v can abo be u**d Jot ^.eise del a «rv 
diss mv^Btem. 

Addstvn.aJ tHuvtratm* ^otcmtsauo^ these- <md other ^aov^s xmit-ba^d 
{telnerv 35 stems can t\? touad, tor e-vasiipk\ an K4is,: lioch et 41 ,jF>oc A>of/ tfuJ ^Ci 

20 et ji, Iddow ? t?Oi. l*H\ US pjfcitf N^s 4,H^J12 4^0,^ J» ^*>17,4R?, 
fcO3<j,0l*73, US Patent 4,777,127, OP?,3pa,o5l, Frt',U5,?42, 

4it 4.H, l^Oi; Kolls tf* al* ?w ,Va?/ ,L-jJ .So? /A* y/IlS25 l i T 

in c^rt*ift eifttXHtimenS, a pnKm^ Isolate E^av t«c ;,«cyrA^d *nto ihe 
l,etu^HL. of a Uipei odt intviy^n-n pt»w bv m a sp«Xii.k \k *h .31 ai*d t>rtcT,utma 
t f a hf> T noli>gi^i Ll ltcombniv.ttton (.pet* Kplssofi-HX.nt'l os si «uv be ^ltciu^tat m a rjmicuti, 

W pn^tti*ckoli4t» may k- sS&Hv niamUJii-ed m the oe-l! ^ a .epaiafo, ^^jromat ^^t-M of 



m 

OKA Such pdym&cSecsiStie segrasats or "qMsomes 1 * encode sequences ^ufHtuenS to 
pcmm maiaierxajtce and replication independent of or in syachrojaaraiion wkh the host 
cell cy-:le. The manfter t>s which the expression construct is delivered ro a ed£ ml 
where *n the ceil the p>-J\:juc!eoJtd£ ruMJUin* ic dependent on t^c type of expression 
5 eci&MT»et cnipbycd, 

fit anotho embodiment of ilie mvt:utiot$, ^ pofynikdsotkle is 
adromKu^tddhcred as "nAedT DN/V for sample j.\ d&erih?U. m l~\mtr ct si,, 
HcU-na 25& 1745-1749, 1*^3 «ad reviewed by Cohen, Siwice 259. 692, 
The ypuke of naked DNA ma> be increased bv costing die DKA oMo bk^itfgradaNe 

19 beads, VfJiich are cflkieruh irajBSp«M-*d info ifc ceils. 

In srlll anodisr embodimesac, a compilation of th<r present irvtrdioji car* 
bt- delivered via a particle bosib^dracut approach, soajw of which ha\e htsen described 
In ■unc illustrate ex&np'e, gsts-dri -en article acceleration tan be achioed \*%ih 
dov?-. ^iK*h ,r *Jk^e ^jnUiLtutedK Pov*d£-]tu ^hirmaccutKaK PLC (CVord Lk» 

I S ami P<>wderje?et Y&eefrifl's Lnc, iMadisou, W|\ soteie examples of which are described in 
U.S. Patent No*, J,S4*>,7%; 6,0*0,4?*; S>S<o.?96: and BP Paten? No. 0500 

This approach otfeiv. a tiecdle-ttee dsl'very approach wherein a diy powdtr 
fb-rnsyhnun of microscopic pfirtjcksi, saeh us polynucleotide or polypeptide particles, 
t «v tuuted . uuh xcxni v>/b n i Muit* <et ^.e^raitd n i haui h id device, 
p-op-'l * g tht panic s im ^ v. ''a u <ik o* nki?-»t 

- nJaud ^mbodiieH, other N cv kJh* rottkuK nut toj be useful 
o ^\ Jmei j. cAv-\ ^ njufcio'T: ot u><npnsiti..r*N prcsetst 'nv^r ^ include 

th^ iitoMdea b\ Bh>|vlT im P*vd<«N* t <^m< tv^ip^s A vUii^ ^ di. c«K%t 
ml •? I.itt itV>* 4^0* 4 ^h 1 ^ ^^!! { ^ **9,lM s; 

.^ tml S'M %V 

ri rg ^ wuHhc^ tmrniditsfeMt tJi^. pha wl i*>ra|\v;itIoas 

d«LM.iil*e>d r ud ^rttpiM iinv n^fv vnmi loslim il^ai^ ^ a^d^mo to tht; 
inmaiovUH p^l uuthvU< solocHd u i tiKid> ) mtcr \R ^>nv\^^w 
ot thiHjtL-Anti n \iHiLit nON*n»tl*uttv mtotvxa^A'h im ^ \ts t ^ tci^nee^ 
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mtiagp Qua. pretend typt< -t .mTOttiM^-nuiant airaprue-s <*djuvajjt Mwiy 
a.«JfUv^Ejts coMjur subN^K* tSLjfiseJ to Ecct ths? attStgefi kmn t^fwd embolism, 
sUifh ..ihammus.il; Jroxsdc or mineral oil ,and i "ttmiitaiot oi usmusif r^ptut^g, bmJi 

5 CerLujj d.J?uvi«^ L^niiD^rc^^ ^vajjabk toa <?xaropk\ Irtun-iK Inu^pM? 
Ad^jjj! md (\*mp 5 tie \o>v&o.t (Dtuo laboratory, iXti^t, M3\ &fet\k Adpi*,iM 

I* V), AlutraiMi sa»t_ ^sch alumimm h\di»>ti!e i&hnw) or aUroinum ph^spiiote, 
silt= ot wifcjunh itiin os ^ib , an H^^ohib 5 o Mi^u ion ot &L v Jalc*t t>rc«mu t *c> l^tsxi 
1 0 btsj^urs cwomiMltV cr WKXvr-dl v Jtomatiztd polwiuJiitiiidev pol>p$u>pHi>x a ws, 
^K\fe&ri&i4b!e a^^p;xi\\\ t^w^osphoryl tipjd A axvi q\nl \. C^tikma*. -ueh as 
SM-CSf* iKterkpM^2 s ~7, -12, m4 ofc lite grewi* fk*K% may also be osei as 

Withm certain erabodimejUx of the invention.,, the adjuvant companion 
15 ^ ;istrcMb'v ^ae thai iix\k^ <m imr-Aiw respire px^nmm \i\ of the 1 hi t>^ ihhh 
Ic^h ot fhl't\pe oviukmeP u> s* UN y JNh^ if-, .tad II *^rd to bn^r the 
,jnJuci*on o-t cell m\late<f immune ic^wm^ o> ,m administered .mti&esi in enm?.^ 
k^b ot IfeMtpt vv^kajo 11,-4., IL-S, IL-ft .aod IL lO) tod to te*at the 
mdu^ion oi jmmajae r^ponw Sulking &ppU<- atiOs a ^ 

2*b prw istcd beiem, a patient vuil s.tjpp*<it &ft immune ^ponse that includes Shi- ~mi Hi) 

Thl -type, the level cif TNI -type cytokine wilt iBcrea^c in a gre.ater extmt shm the ievel 
of 71i2->type eytoliineA. Tb« kvd& of ihe^e tyfokincs may b« nsadily assessed usiBg 
standajd assays, i<or a tevsew of the families of ojiDkmus, Mosm^iwi tofj Cotfin^s, 

2.5 Am. Hev Immunol. 7:145473, 

CertaiD piefeired a»fcnvants for eikking a predotnifiayiOy Thl -type 
^^pyi^e itKlude, fnt e^ajrcpk, a c^mbniatioo of mcjnophosphor>i lipid A„ prefurAbly 3~ 
de-0-ac> l^t^l motu>pkcjsj>boryl kpid A, together -<s\ih m aluminura salt, MPS* 
a^uvants <ktt av^tabl* frcKtt Cori^i Cotp^rstkw (Seattle WA; 5^^, fm- exadmpic, US 

30 Patent Nos. 4,456,727; 4,877,611; 4,866,034 <*nd 4,912,^)4). CpG-contaiaing 



is 

u J2w t Lh.V tides* tu> wteil lbs C^i dmiKk ltivk sn iutf*>s.th\lat*jd) Jo tm^e s 
pedorutwutfl* 1H *e;*pot NkH ol * tu'cs ai - wUI L\>vm art! a e iNss^bcd, 
far viable m Wo «o "WSi^Sn <iU ms ^ K^> M\H,<n* *nd 

*8i6*fO InniHoM'm Jrfin> ut kWrkd,. to* e^mok, *n 

5 ^to d al , ^tiu «Vo*k\ | ftLttoJ hi u^j^MiH|"n^ j ^pomn 

B ophi-ri Keu*iL iTs Jut ti-in^tiih^'fl MK\ \ ^ir Dx^itoxu ot f ^?>i ;v -a «*■ 

W tonib rt 'L^rn ot ^* ^t&t too nl the lo lavv uv. saot s > l ••npt ^ng UXti ► 'S" n^uE -\ H 

uVfcs fompoMsI ol tn,\n vt atxr- pohtad nt. pollers -loMactds and 
js^MViic ^gi^c^idc \i,t 'e\ iK t ]> VueH ir'uai srurt b sea po mvw -rwim,. 
IS p*tk cn luOu^N'^ -^f ixK^CvlutiJe* v Vhik" h mudiikd ^oh <hx Esatuks 
h ^ vf"u j\J bpu K!,■i£}pu• <! K'k' , - pt*iefc f glwer j noi o,*ttrs ttc 'he 

=•■0^ is m*\ ,\\~^ -v tormu rted tht pt^r s. nE -hok> ttr>i to fivm j^rtKn'rae 

^^^i*!. iKo k fotitsukteJ \s^h i\ v \f\c*i\ ^ C-%^p\ A to i-u^^ 

lasted 

In on« pr&tbted eaibodm^Bt the adjuvant systera iurfud^ the 
25 combination of a motwphosphoryl lipid A and a M^ponia dcri vatH-e, such as the 
wtnbinaHoR of QS21 s^d 3D-MPL* adjm'aot, as described m WQ wmiSS* or u !es$ 
njatt^smic composition where the QS21 is quenched with cholesterol, st& described in 
WO 963373^. Ofer pretejsod ffinrsuWioas comprise ®b ruMtvw&ter emubion snd 
tL-cojphersji Anotfe p^rtaciilarl> preferred adta\-ant fommlaibn cmpioyHjg QSZ 5 1» ll> 
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MPL* adjuvant and tocopherol m m oil-m-water emulsion is described b WO 
95/1 7210. 

Ajraoth^r etsham'ed tidju^ant system bivalves she -combination of a CpO- 
coRisyning oUgonydeotide sa&d a ?apoRiu derivative particularly the combination of 
5 CpG and QS2! is disclosed in WO 00/091 59. Ptdfcrably the frsrraulatics» adidifioaally 
comprises an oil in water ermsisiort and tocopherol 

Additional ilJuMraiive adjuvants. ft» use in the pfoarauitetirtcsal 
cfjsapositiosss of she mw.ntion include Momauide ISA 720 (Seppie, France), S.AF 
(Chuoa. California. Uaitcd States), 13COMS iCSLk MFo9 {ChkcaaK die SB AS series 
? 0 of adjuvants {e SB or SBAS-< available feom SoiithK tins B^echam, Rixensart, 
Belgsum), Detox (EnkOTsya*\ Corixa, Hamilton. MT), RC-529 {C*srix» } Hamilton, Ml) 
and cstbe* auunoalkyl &luco-!»rmni«k! 4-plKjsphate* <AOFs> f such ituxse d&voribod in 
landing U.S. P&reat Applic&fios Serial Nos. OS/853,826 and 09-'O/4,?2t>, tic disclosures 
of which arc incorporated! herein by refermce m their entireties, and polyoxycthytenc 
1 5 ^thCf asipivaais such as (hose dewcril sed in WO 99. : 5254§A I . 

Other preferred adjuvants, include adjuvant »ioL«cutes of the. general 

ferrnyiis 

where iii s n b 1-50, A i* a h&i&t or - C<OTh, R is- d.^ alky I or Phenyl C5.5& alkyk 
30 One embodiment of As pnesefii invention consists of a ^aeeiae 

formulation comprising a poiyoxygthylen© ether of general formula Q\ whrrcio n h 
bcswcsR 1 and 50, preferably 4-24 } mw*\ preferably 9; the R component is Ci so, 
ptefbtahry C r {Np alky! mA mo^t preferably <siky! t and A is a homh The 
eontcntiation of the p^ymytthslf sibess 4b*mA be m the tMi£r t> \ ,mr-\ ^refuaMy 
25 from 0 M0%, aad most prdbabty in the or sac 0.10%. Preferred poiyoxyeihyietie 
nhcrs sure sensed from the ftdkwmg gtowp: polyoxyslhykm^&itfyl ether, 
prslyoxyfethy lcRC~?>-&tcor>1 nhcr, polyoxyethy k -story I sjthcr, polyo»;ynh> 3cnc~4- 
l.iun! cihcr, polvoxjrthyko^'^^-bujryl <r?brr, and polyO>iy£fhylerj£~23-l<Hs.ryt ether, 
Pory^xy^hytetve srhm such as p^lyoxyeshylutse hwy\ «;«h*t are iHsetitoi m Xht M&ck 
30 iod^x 02^ editiott: utitry 77(7), 'Ifese adjuv^s mol«:cu!e-s sne dew'beci ie^ WO 
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The [Si>iyax?(*fiyl<K-Kr dfjer according to the geiiet&3 f»rraiub (h above may, if 
desiicd, be t,'i>iTsbbK*d with s^wiher syljuviiiii. For example & prcferecl f&jjuva»t 
eotitbiriailw ts pn-temfely with CpO described m she peiitfeig UK patait application 

eoEnpasifioft described herein is ddive?ed to a hast via antigen preheating c^lla f APCrj, 
w>r* i iJ^n.t'-tKMxUv,. ii; L ^a>ptwcs H telK ironoevtct. md olbei - cik *hui m*v be 
ci^mcxred to be cffkienU AKY Such cells m^y, but ncsd mA> be gcrrctic&ily modified 
to irtrCK *K vijwiH jnr p-jv-e-ii the mn^tn to inprcve .Kitvtsoa srd'oi 
10 maintemsKK of &e I' £dl respCNi^;, to h&ve aiui-tonm effects per md/or u> be 
imBi analogically compfitibk with the receiver if.e. r iiaatchetS HLA h^plotype). AFC$ 
tim*. ^oh^IS re Mskt.-d rr*vrn any «1 » \m^v> ot bicogtcfc ^id"-* md ai^iUH, 
int'E^dusg. toior m& pentymorsl tissues,. simI msy hs autologous, allogeneic, syngeneic 
or xenogeneic cells. 

IS Cenaisi preferred embodiments of the present bn>cutiot$ use dendritic 

calls or \mi$p;m\oT$ thereof as amig^pHssereifig ^ lis. Dendritic cells arc highly potest 
At*Cs {&ajtcher«au sssd Sidnm&si, Nature: J9?'24S-25L arid bave beta shown to 
be ^ffrcliv* as a physiological adjuvant for elidtfog prophylactic ur therapeutic 
antitumor immunity Timsmonan and Levy* , 4wl Rev Med, $fJ:$$7~$2§, J 999). Ik 

20 g«?neral> dendritic cells may bs; identified based on Ihek iypkal shape (stellate if? situ, 
■with sacked cytoplaasuie processes (ikitdrf&s) visible m V3><.*) f their ability k> Uke up, 
process and present antigens with high efficiency audi tLerr ability to activate naive T 
cell responses. Dcradritic ceils may, of course, be eagiiseered to express specific cell- 
surface receptors or Sigands ik&t are rim commonly found on dendritic ceils in or «-jr 

35 v/vo t : -u"id such modified tkaidrilk ccfts a« t'oitfeftjpiatecl by the presau ixjvec^iK), As 
da ^|tw«tij\e ^ dejuintso ceils, secreted vwsoks astllge^k^aded d^sidiitiu et-lk (called 
exoss>snsa) niay be used v?%ihm a vwccjjic Zitvog«f m ttl> Nature Xhd 4:$94~ffl&> 
199$}.. 

T.k-Mnt.h ceUs and progsRjtcxrs i\riy be obb-ii^ed fmm peripheral blood, 
30 b>^ne tumor- tntdtfiJitiKg ccih, pent^^^tl fi^?u:s iitftlts^buj? udl*, lymjvi 
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aod«, spleen, sfesa* umbiliui cord blood or my other suitable tissue or Suid, For 
example, dsadritk cells may be differentiated eje vsv# by adding a cerobinatiosi of 
cytokines such as GM-CSF, UL^, IL*B andfor TNItz to curare* of monocytes 
harvested From peripheral blos^t Alternatively, CD34 positive eeJb harvested from 
5 peripheral blood, umbilical: cord blood or bone marrow may be differentiated miu 
desdritk cells by addhsg to the culture medium combinations of GM*€SF + TNFo, 
bivm IPs fit3 uid'or vtSwr uim(K»inii»*H , iai wi\^ Vic^rnianon 

rfuiyrstion and proliferation of deadritic ceils.. 

Dendritic <ci3-s are coavsnientty categorized j& ''immature" mi ''mature" 

!§ cells, which allows a simple way to discriminate between two v* : e|| diamcteri^ 
phenotypes. However, this noKJmcl&ture should not be coustmed to exclude all 
pw&ib-te: uitfrmcdiatc stages of d^tWmutkm. Imnuature dendritk cells are 
cbarsicteriyed as APC with a high capacity for antigen uptake and proteasing, wfekh 
correlates, with the high expression of Fey receptor and mannose receptor. The mature 

IS pkesotype is typically characterised by a ^wer expression of these makers, hut a high 
expression of cell surface ruoiceaies responsible for T tell aclivatinn *^ch as class 1 asd 
class U MltC, adhesion molecules ($ g . CDS4 and CD I I) and eos^muktory molecules 
(e.g , CD40, CDSO, CD86 and 4- 1 EB). 

APCs may gejier&Jh/ l>s transacted with a pofyrwjeleolidc of the 

20 invention {or portion or other variant thereof) such ttiar the encoded polypeptide,, or an 
immunogenic poriiun thereof, is expressed on the cell sarlaee. Such uasiSfwcHon in&y 
take place ex vim, and a phannace-utio&l composition comprising stack transfetied cells' 
may then be used for theta^utk p^rpose^ a? described herein, Aitsroatively,. a gene 
<Mivery whsde that targets a ik-ndmjc or other ^i%en piemsUJEig cell m^y be 

25 MminvJ.*;\x4 £o a palkrat, resykiag to tiiiiKifeUion thai u^cars; In viy%k vrvn and &s 
%iv£t rraiisitsctstin nf dsodritk. c-eUs t for example, may genially be performed using, any 
amthod-, kwsvu* tbv v«t s^h th^v kWnrscd m mtlAi-W «i the gene gun 
ejppreach described by Vfalw et al „ Immmvlogy and c*H Bkttvgy ?5:»156-460 T 1997. 
Aiittges (oadiiit* of dendritic cells raay be «schieVcJ by inc^batitig dersdritie cdfa or 

30 progenitor cells wuh the tunscu- jjolypyptsdc^ ON A (racked Or wjlhirs a pb^riid vector) or 



"K\ oc wrtU uitiyut ^tiMt^ rvL»tibnui hi «\r m\ or sjn s-s ^ .> ,^ nu 
trtvlp* \ b^M MOi tnt^ls ViiU* ) I l*ct to k\JiJirj. tK po>p4|tH*e UM" ^t. 

4,0 altH> i<n 4^ "ttl ti o nmu ^o^m-J pjamv* *1 ^ivdf* J Kip u c t 
noVu^i \xtt l *>*u<. ti iav.k U k ^ U nt\ pihitluth. \ rot k.or jUMk\L 
S mi* auol ^ a, pjJru teh vr -^fus uttK pob pe\ ts-ck. 

h k ■* Jv 1 1 iU. b\ i uia Mi \.«if ) Iho «* kit u*dikttt n* ui £ k -yt ir n 
K hud m fv k tU>^r utusn i k n ip> v( « An ,j muU >r , tV "mx < 1 ^.mxr 
md t p k ii \ irv d 7ku»i & k*a ths. ft odk. ctf J.U tut i^c?L.tj e ^ * utix'i'n n> t 1 *K 
frt kts vni-uiv* nvy to-tuukttd a im Lpjw*Mk* TaniK r u ad run ^*jis*to 

i its rpci >*<vik.aJ Nol^a*d ^qj* ud utrmn^aUi Jdrnn^ri. on 

L t^u, to-T \ m Mn-h phvt t^u h.rfi ^**x^ tior>v u 

hso k>npo x b * uk? A«i b* b csk^ idibk ^ uVp K^wKmnK b? 

&.0-mKkJt^s t^r k it ft t.Ltnd\ i ^ W J u ^ *j cupot ^ m -ek^ 

15 x a kKr uibooi^t % l^tu ) more '^3i vtt ti rLkd\ l^iu^iKth itpoi 
ndntm r s or n ^ K <k- r^t I V tpm aMi^ j > i ±ih \ <-v*\\ ojfto i ^ ^vfl <\ 
levet t v *dm^ m t ut i^u skjx %\n U !i(ui N ak. v 1 K S^H^M«tii.^ JiCi d t 

tliSo £k^Uj UlkSiJ^ IT; k FOJVJltX k > Oi Ui k -6 0-iJ.A^lkk 3 j\»>^x ^ U ^\ 

%|^kb n.Mo t ( CV^n <HH4 tl I i>L^J ulu t l*lVt ' '^(ilFUl t^tlv*"-! 

2{) <rtjud£ -.dffwivki. ' r Hi uito^ v**iielt ci n pri,k u £ Kjutd (pin ^ i\t\ u # 
a li-^ ImkLd xihuiuh nc!t 01 S HkK^nt> uikil urt o-rt ll\ m evtt.m^ ta>c 
u>uf"v^p t *r vrifk P* fv on Ov>u ! ii t\Jt a 1 pit-.os.pb. Ji^ia ? I's iT.tkUtN" 1 
^ 5 * I ?M I-C i tpp lL.t.oiiN \S i> ^4 2Q0 ^ O •*> : i \U ,h JAJ^ W eit?» J 
.tftiHiit ^ ^u^t? torpound m^^iikI Vtithip i Nitetdii^kf k s >t~ uimi^lit oo *e|>$sjdi 

2S apoj th? ji^t, , * j«s^tant tit ^ I tt urn t p i «».d d^rs^ott o* f«k^^ *1 - 1 «i<ure » i 

In «itthi.r 3 lu^n^e t.f^i>> Juwit, hh d ^x%.Ub\ hkjx> phi c* t<- \ 
pti^^Lttte « tt] |hc«>*titc m vstHosed as k ^TFk^ t^r i*.0 ^ipo^U <■ 1 "tts* 

30 Patent Nos. 4 4 Sf*7^S ^O^Mt^ ^,9 J »S l ft^7 >,i!LKl2«, ^8^883; ?.S3i,763; 
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5 ,814,344, 5,4©?^ aad $ r 9m£$2* MMUmi fe^lfe B pt$M® msm $$msm* 
such as described in 40934, mid rekcmuw: cited tfoercm, wit] be y^eM for 

mam apphv&tauii?- Ariothes jiiusttatrve urer delivery ^ottjtt esnpbys a c^srr 
comprising jjarticufalc-proteia complexes, such as Ibose describes! in U.S. Patent No. 
5. 5,92^.647, which aw capable of blinding a class J -restricted cytotoxic f lymphocyte 

The pharmaceutical expositions at She invtsrtioa will of&a father 
coissptiic one if £s s o*o *wf&rN {*■>: neutral bulled 5>alm* t*? phosphate buffered 
*saliaa, carbohydrates {e.g.. gluco&e. ls^&tmose., suaoss or dexteris), mamitob proteins, 

10 poK^j-nvks or tv ^ctds 'ki \* gbauso aEiicixictainij racteHo^ati, ■aics'ing 
agrntx stich as 'EBTA glutotbionc... adjuvants {e.g x siurairmm hydroxide), solutes that 
rei&fesr die fbrmui<siieju LvoSomc, Kypwlosssc or weakly hypei tonic with she blood of a 
rccp:ent, iuspeodji^ ^ci3L\ EhicUai^ i^tsui^t au\!W prc<r% ah^** Aiicnsat^dv, 
eorepoMrioos of the present mwntion may be fom&iJatcd as a hophilaate. 

15 The pb&rmsceulic&i composnkms described bstmn may be presented in 

«mt- dose or iwuiti-dos* eoatehsers, such ^ seokd ampoules w xmh. Such kmstainm 
«re rypiasdly scaled w such a way to preserve the sterilsfy and .yabiNt^ of die 
i$rm$UU\M on§d use, 5n general tl>rrouU$ikms m.s} be scored as suspensions, .volution 
Of erauhkmj: m oil> or aqueous vehicle, AltemsOvef>\ a phanaacswtital coraporitioB 

20 may be stored in a ffccze-dried eoadukx* requiring only the addition of si sterite liquid 
carrier immediately prior to use> 

Hie development ff rtjstaNe dosing <*ikd trcateac.nr re^nncm rot t^iug the 
piiffEdiiji compositions described r^mn m ft v*jn«tfy of trasaSmsrsj* re^mc«<5, tatJadins, 
o*\?j, p,tft'artc^, stitrmtwtK i^irutevU, ^sd utiotuyskulaar .ulrrsmsc-auo^ dnJ 

25 fcrsnuLttiots, is well known fo the .±rt \«toe of -ubeh « htsvfU dsn y.\cd oeiw* fur 
genera] purposes oH filtration. 

la cer&sn iipplicatsutiN the ph^rmioeiJrtic&S offtt^vyHiotj . dis-cUvcJ h&rm 
intiy t*r ^chvttcd \ki s«»l ^hiuti-tr^oa to tm cmunJ that* toanp^ iti^ns 

E^fA J-sr f\TTi60l^tt\1 x^nh iR<*rt ihluTOt \x \%*ih m ^'.swrylnblc edib'c r^mei^ *.-r tfeej 
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?tvJ ihf ft HO ilLKSh^k lid\Cl% Kkl U ttt.it.>* ti^clRv ' *psu'*\, . h*K<s 
5 Mr>peij «<r k s ^np*. T* t t>^ duJ t^o h^i-" tvt *ur e*.w^p^ Khm^wU 1 - m y N uuk. 
I Mir ^w?M4H> 4, Hi* ft J I'm Thtr Drug i a-j.ci 

7*<^4M) J <H£E>, tuvhiN pd ! i ui^^ilt-- <iitl ibe 'it** jk v i*s> uj^t»nj> <m\ *tf ^ 
vaiiet^ if aid t onal t.or f> ruits lot evmplt. i sunk., vLk^ ^on uaj^st at.fiu.ta 

tO eom^uKH, oi tr.thtm„ c\u*>H.ntb s^L c*i> ch^ate ptk^pbatc ^ di * ntegi^tuM* agetu, 
l vora tT virvH pctatu M.its.H 'I^irk <mJ aso" t*se Uh,c ^ li*hjx.<. it a>» 
ro^m^^m >«*<w\^e 4 &t>'J 5 s^uMc r-^ agent *u<cb ^ n*o:oms, l<Ktn,c or s^tiunn 
L'k j*lued on s ihvoitiv a^ent is^i a.- ptppemURt, oi> uf \vmcrgiitvn, o? ^bem 
tlaio irg When the do&^ge uru r^m is a capsule -t <.or*ui, m 3udi**o» a* 

If imfem s ot ibos.e Upe $ Ik^iJ vArncr Vanou- ^HvrmL "tmy be oTSNCttf ass 
cOiitii »>> ot to „thsfU>.Sit nj*:hty the pta^iCdi inrru of Ibe Jtssa^s, vmit For t Lvursut, 
tab piKx > t ^apsulesx n.a> be wath -Jitjliac sayaf or ivih Of u oa^se 

m^^e-i.* uss-j* pt^nag inv (Socage unit f'-rra ■shouK 1 Iv phfim^*ceiibcal v v pure arJ 
^■ub^j tidily roii iu\ic: m lie tatXHau eiap\^*eJ jditsun^ the- ^kisve c^nJpowto 

^ptw?h hese fomuLatw^ will contain it kast aoo^t 0 1^ ot tae 
ctct^s tompcmuJ *>r mtire, .ijthou&b the penent^ge t?f ^tive irjrt^icnt^i ra«s> t of 
c«w^c he vaiicd zchl convCttientiN t\; nctAeeii aK>u" 1 ot md &b>-#t or 
?0% or more t?f the wight or voliim? of the total tbm^Mtio^L Naturdly, th& ^ivounl of 
25 active oompoi!sd^> m each thcrapcjjjicslly nsefiii composition may be p^p^sd is such 
ft %vav that a s^ssifihle dosage wjJS be nbtameij tn :my ^iven mii d.f»$e of U^e coir^wiJ, 
Faslors such cy; ?olisbihty } bioav^sLiibtl^)', hiolo^tc&l kali-Hie, r*ni*t* *>f ii v lmLfUj>trs^OR, 
|>mducl: slvclf Ufe as weH ;vs other ijhArm&tologieal cojisUeradtjn^ a»au?mplssted 
by fivr ^iilleiJ u* art ot piepsauig; s^di. i<h^m^u\ikA i^nwds&om, ml & ^uiU, .i 
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For waJ admrnistrtatjon. the compositions of the present invention may 
alternatively be incorporated with ose or mote fcxeipients is the form of a nrsoutJvviish, 
dentifrice* buccal tablet oral spray, or sublingual ©raity^dumnistejed fomiulatjon- 
A!rer?iatively 8 the active ingredient may be incorporated into an oraJ solution such as 
5 arse coraj&smttg sodium Rotate, glyceric juk! poisssxHtm bicarbonate tr dispersed in a 
dmiiiric-e, at added m & ttierspeaticaHy-elfe-itve amount to & composition fJvat may 
include water,, binders, abrasives, flavoring itgcms, foumimg agents, as>d humec£&«is. 
Alternatively the compositions amy be fashioned into ■! tablet or solution form that imy 
be placed orider the tongue or otherwise dissolved in the mouth. 

1.0 In certain ckcurast&ivces it will be desirable to deliver the pharmaceutical 

compositions disclo.ved herein parenteralfy, mt?sveni>u?J>\ intramuscularly, or evert 
kumperko&eally Such approaches are well fcnuwu \u She skilled arsisari,. &ome mi winch 
are fim.brr described 5 ,, tor example, in U S„ Pastai 3,543,158; U. S Patent 5,641,515 
and li, S. Patent 5 t 3^*?,363, fn certasn embodiments, xoksUons of the active compounds 

IS &s flee base or ph&rmaewlogicktly acceptable salt^ may be prepared in water suitably 
sruxed with a surtaei*sit k such ^ h}draxypaop^!ect!iitoi,c Di^^oav «u> A-a? be 
prepared m glycerol, lipoid polyethylene glycols* and mixtures thereof and in oils. 
Omelet ordhiary ojnditiosjs of storage ami me, these pjeparsstiuns generally wid contain a 
preservative to pievsM the growth of &«er€*otg$iii$ms. 

20 Illustrative pharmaceutics! forms citable for injectable use include 

Gertie aqueous solutions or dispersion and sterile powders foe the extensporaneoas 
pte-pardtson- of sterile injectable sulutiosss or dispersions (fur example, see V S, Patent 
In aJi eases the ffoms must be sterile and rtitoftt be flakl to the e.xferjt that 
easy syringability exists, ft must be stable under the tomiitioas of iiwitafbctuare asvi 

25 vtojsijsc md must be preserved against die coritraainasmg action of mkro^rganissns,, 
vtfdi as bacteria and fungi The carrier c«k be a solvent or dispersion medium 
eontabiiriy, tor example, wntci\ etliftfiol, polyol (eg, glycerol, ptopylersc glycol, m\4 
liquid polyethylene glycol, hjkJ the like), suitable mix&trfts thereof, and/ur vegetable 
ods. l^ropet WmSty may be roamtfmcd, for ttotmple, by the u?e of & coining fcoeh &S 

30 lecithin, hy the maintenance of the t^jyired particle sue in die ease of dkpe*^ot$ snd/sw 
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by tlit. vt sur\ tints fV pv^nUm o tK ktiotJ o* i^foe-rs, uvwv fee 
i^ltafrd t\ vein's vi*t*^Utfn d ajd ^iuiga! JStuK *<x tvanp^tj px^Krs* 

pre^^bi: *a uluJc ?so*^m. a^n*:* r Axmp t >it^jT" 03 ,oJjufj> cl 5 <r<J«: 
5 *r» 1 >rged. ^b^oipti n ^ tK ivtoibk onjs^uior*. or K Nru ^ + ^boui to t*is; 1 <-t m 

K ^Siw n bouki K smMto^. Mfc^ 1 a* ae^s ^ > ^ j iK hqi J tiiMir^ N 4 tTu \i 
10 lVum. vj'h tl hi. it sit ^iliTtk u t niuu c lb«.s\ fVirUu^ i^kou >t)h*?Mas ,ik 
s>r ^h- MJUbWitf t'f^uh*, 'lit iiwuk ih yine'ru. ub. 1 1*1 1}\ ton-Oil 
dUru u trati n h\*bv- octts t< j to i'l j^to j» n On* ,w <l\ omplnuM >,ilt 

fo. known <o Ui^-o ol si s I \h t v <ul m hjit t the pio-o it tli utosi n, I -h > vunpk 1 
Ajs^c 1 \ he a tvini^i i" 5 n > of tsvtm^ \ J ^ , iKr id „rhtj liitd v t**t^> *rl 
IS ot ivpCKkrrv<Jwi t'vi d 0^ « •'eUed *A L t. j nJjs^stk s t* d t^nun ^ £ot v \ iftipxt 
sissj?^ s 11 wtt^it Saju,' « Jetton, p*^ U^s ^ tM $ OT j 

Vme vms iihns m do du< ^nh u--^ jj ^jvydini. die u^jtun ot 

fat svt^j -a be m tt> tn.d Moi^NHu mm ^ * U»v*n iti itin,.i p ».p t .Jior<- ot 
Lintv pjttirab^ *n^t j^ogcu^t^ ^id t^e g^r^l sd*? h and puntv 

20 ^ ^.idurd- .is ^iisrv b% 5 D \ Ot^ " ^ BioL^ & bfa Jai is 

f n 1.1 Lmhujucau * ut th nv^^ioa Ih \.i v ipvv 101+ ^ ^h»^ 

j.hafa^ atji4l!>'^^ybb ^3ts icd He tbc in J %JJ «.dJt> ^crrF>e- with tho ttcc 
uso qy dps at tK p*oft«u ami ^HkI i.«? ^-snui ^ + H iv ^ ttisc *x.vs- a*, Iv^r 
IS twHv I'vd^cvt-i'onc 4.4 ^up-lMt^t. it d. or uth ^jth i d. si vn, ^xuK 
t.m*sc n^ikbv. an! t e* 1 k<? S^ts *ftt^Kd siditK J-ev u^^lsa\'Vp ^an V 
UJtivca t«x>^ iiOf*.i*K b*^ 1 vik 5 ! far txaj^p't st^diwt, ^ iss*um HTtrporaiPi, 
i.aitMi« 01 fen t ^dxe-X dvs, "> guiit btOss % m^jt f *hTim, 

t irKifvl'u isnt > ijs jilnn -vdir^ «kJ tut \k<- \ jxn ^^^nty^tn t f s t Mr m 1, w i" «» 
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MmioisiSRd in a marker c«mp«iibk with, the dosage fonmilatioa and in such ^ut^uot 

fhs ^rner* c-aa ructber comprise a-iy audi all sol t^*-. dispersion m^dia, 
vehicles. v,oauii^ t diluents aafchtfcienJ amf sola rung *l agcnK wsoruc and sb&vpsicm 
5 iSdsjjr^ .%0fiK b^jfei^ ear*}£r suhiu^i\ vu&pen^ions eolknds ihv hke. The 
» I •siub m-ftdia at^ a^o*iH fo* flwjfni/uttrt^cdi aotse suh-stancefc s-, k&jwa in th? art 
IXcc^t i*3\of;u as. anj. c^S'vKjitiytt&i r^dia ot <s%ca>i n jLftouaipat"M£' vuth the ausvc 

acfn^ WKthnilS f m dtn he m^^i»^dWd a\tn tiV i uropG^Uwc Fbc phi&ve 

psnduCf tu all* j^k- Nstujl^t uut*w,*ri1 T VvH"t5>-tn w,bfn fe'umusVrvd b< a 3jituiv>n, 

la ^rum emtWiifsei^,, the ^ksmi^euti' stE cump^tt oras ibj\ be 
ifc^erc^ hv sinum^ssd iiih.itj?ioo r aikf ui 't^t «**.ivm1 '!*hv>"t) ^e^itios 

MotlKnJ" kK ^-lE-\<-nn4 pc«r^ twfete audi, im-i fVf^sde o«n|>.*f «tu?U! <!$naU> to rbe 

5* P^tcr-t > SSiM ^1j. itktvvist, Jst f debve*>< ol ols^Ls ikh% ailNiE^al ndvfaj^isck 1 
4 3 sKauj?a ?( -ul < * *\-uc?v-U\i Rt. t\vsr IWS Mjt 'f*.t A and 

J\ i-i^Ks^i'itKKo^hi.^fol compounds S F.it-ent \7< K >S7li -Are mNi \wli4wv«s m 
ttio ph.^ud.ects&c^i am Ltiev\fi*„ iJu^ativt itoa- mucosal dmg tiLhven m t^e is>n^ oC 
20 a pot', Tct-3jSuo!ueihc>hftc support xatrx ts dcssCiited m U S Pat^M b ?S0,O45 

part -ve^^Kw and *he hkc, a^e used for the tf sri^vscti^n o-f (he coEnpcst^ioas of Kh« 

?1k; pt^esit mveatioa ^i&> be fbtt&^at&d fai <!elsvei> either oeapiukied aa a. lipid 
25 part'clc, <s bposP'i:T.' ,t a v**sscle, a u»aftispiierc. or a ii^o|wtnie fx the like Altemati\&Sy, 
cotr|N\Mfco<rao of t^e pro^cot caveat on van be boupc*, oi*hn: ccvaleatiy or jicQ^ov^entiy, 
l«> tb& ^tsrfjsce if*f «tuch k ss^ior % chK 'es 

T> er ioTO^tsoK and ol lijK3^ora& Audi Up^some-hkc orcpm^Uoii* a& 
pQU?ntij.l itoip CsJ-^et*, gTOuUy Knv»w?t to those skill irs tbe art for ej{*nipk, 
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Mar;5^3):69l-5; Chandfan *r a/., 1mt>»n J Exp Biol. Aug;35(8)-8(H-9; Margalit, 
Crit Rev Thw Drug Carrier SiysL 1»5;1 2(2-3): ,B3-6i; US. Patent 5.567,434; U.S. 
Patent 5,552 J 57; US. Patent 5,5^,2 13: U.S. Patent 5,738,868 and U.S. Pasem 
5,795,587, each specifically incorporated herein- by refereecs mm entirety). 

S liposomes have been used successfully with a number of cdl types that 

are «s>mal!y diffkntf to ty&rtsfef by other procedures, ircludiug T ceil suspertSffir^, 
primary hepatc^jtis cultures and PC 12 cells (Rcrtrwisen et <tl . J Biol CIkhl 1990 Sep 
J5;26S(27j 16357-42. Muliet et at f DNA Cell Bin], 1990 Apr^VaSl In addition, 
liposomes are free of she DNA fejigdi emwtr&isits shst are typical of viral -base*! delivery 

10 system. Liposomes have been >jsed effectively to mtrcitlyee genes, v^rio*iS drugs, 
radkaltarapeissic ^gecis, ensymes. viruses* transcription factors, aHosterk effectors w& 
the tike, intt> a variety f>f cultured cell Urssrs mid sndnuii Furthermore, he yse *>£ 
liposomes, docs iK)?. appear to be associated wish s^oimmun-e responses or tsssaccepiable 
toxicity after systemic delivery, 

15 la i^sissn esnK>di5TjcnK flpv^some^ formed fjtxxKS §jlio-phoiifkls thai 

arc dispensed m an aqueous, siiafam asid spoHtanemisIy ibrra rraOtilarriclkf com-ennk:. 
liilaycr vessels (also terrsed multilamellar vesicles (MLVs), 

Alternatively, in oiber cmbodimerfets, the invention provider for 
phanrcaee^tiealiy~aecept&ble iiaiiucap^ule forrnulatito of the compositions of she 

26 present invention, R^e^apsules can geasemhy entrap eompouml^ in a stable sad 
rep?odijcible way (sec, fr>? example, Qaintariar-Chjemaio et ai. t Drug Dev Jnd Plssrm, 
199S 1>c:24(12):I1 B-2S}. To ;m\kl siicte effects due to tiitraceUuiar polymeric 
>verio*^snf, swh nlrrrtfirao p&rtiete* ?$.s-?ed art-m&t OJ ,urt^ mi) h? designed ireing 
p4ymm $bk i<\ be Je^tudcd m m>> SiK-h pinkies t.\us In? wade as JsrxdoeJ, for 

25 example, by Couvreur CYit Rev Ther Drug Carrier Syst. ^88;S{t}:l-20; mi 

MuUica a tiL J Fbarm Wopiiuiro. 199* Mar;45r^l4*M$; Zamhaux et at. J 
QrtffiMM Release, Jss* 2;50{1-3)::31-4O; aM 1). 8. PtteM S*145£84. 
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Cancer Tfaerapgutk Methods 

hi further aspects of the presets invention* lbs pfeamsacetiscal 
eorapo^tk>Rs. described herek may be used lor the treatmer^ of cancer > particularly for 
the inmiujiotbc-mpy of prostate csrscer; Witfeb such istiethods, the pKajrosaetrficaJ 
5 ewop^siiOBS described tsertib arc adimirttStered to £ patknt, typically a warrn-bkx>ded 
animal, preferably a humart A patient auv or may noi bt afflicted with carscer. 
Accordingly, the above pharmaceutical compoxmioas may be used to pr^vssst the 
development of a cancer or to trest a patient afOicted with a c&fi&er Fharnsaceutkal 
eoRipo^doas arsd vaccines may be administered cither prior fc> or following surgical 

10 removal of primary Oumors ssredfr* *reatmeRt such ax adjcnirais*r&rirm of nwfeiferapy or 
coove&hocial cfeemelh^nspeysie drugs. As diisciissesl ab^ve,. diimimstmtjos of the 
pharmaceutical composition's may be by say suitable method, mehidiiig &<kntnisa-ation 
by intravenous, mt*sp>sritorieal s isfiranmscylsr subctitaoeousv intranasal, intradermal,, 
anal, vsgmal, topics arid oral routes 

IS Withsm certain « embodiments* unirjursotiherapv may be active 

immunotherapy,, irs which treatment relies on the w Wvo stimulation of the endogenous 
ho3J imniimc system to react against tumors wish the ^lrmmst?stion of immune 
■r^ponse-mudifyui^ agents (such sis polypeptides artd pohuudeoJlides. as provided 
herein}., 

2M Within othet tEabodiments, imis\inotherapy may be passive 

immun^thersp) , in which treatment sawhos she delivery of <^sr,t<s wjth established 
turner-immune fetfttnitv (such as effector celb m &rmbodtes> that tar? dsretth or 
Indites riy mediate a^tituimjr effect and does, siot neo&$.wi?y dr^e-rad oft aft its&vt boss 
krausme system. fc:xampfe.s. of effector cells include T cells as discussed above, T 

25 lymphocytes (srach as CDS* cytotoxic T lymphocytes and CD4" T-hdper tumor- 
irtilltrs^-Rg lyrnpbocy1es}, kiiScr ccHs (such as Nsrarai Killer cells mi lympbokirje- 
uettviled ktUej ccUO, B > ells srul .tsiti^efs-pre^ntuig ceih (sucb ax desidritiv eeib arid 
macrophages) vxprussiRg » polypeptide provided btj^io. T t,'*U receptufa md smUbody 
ieceptots specific fksr the. polypeptides recited Htrein rauy be ilooeJ, expressed 

30 jranskfftd into x^ht-r vectors Or ettetk>r vcU^ tor ad^pti\e imniuntithcrapy. The 
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polypeptides provided l:erdn &my also hi? used to generate antibodies or anti4dk>typic 
aatsbudies (as de^riibed above sad in U.S Pstou biu. 4,918,164) for passive 

Effector cells may generally he obtained an sni&cient qu&nrnks for 

5 adopts ve iinrnimotkerapy by gjwth in vitr$ t *s described fcerem. Cytiure condi mm for 
expanding single arstignt-spwiftc c Hector ceils to sevrral billion in number v*Uh 
alemi^n of antigen revopim^ m v^c are well known srs ihe art Such i« ^ f( v cu^im? 
eruditions typius% use intermittent \i mulatsoa with taPgeri, utter : n *he p*t\.N£iure of 
cytokines !>x:h as 11.-2} and non-dividing f«d?r cells. As noted above, 

10 imirsuisof&actiive polypeptides as provided herein may bs used to rapidly expand 
iifltigiin-specitle 1 ccH u&tiflw> b enkr to generate a sulleient rvanbsrr ot' cells for 
immtfiiothcrapy- In particular, mu^-pttsmimg ceils, such a# tkrvdrftic, irisetojKhagt:, 
monocyte* fibroblast a&df'or B ceils, snay be pulsed wish imnBwn«Ewsetive polypeptides 
or traasiected v^ith or more pol> nucleotides asirsg standard techniques wll known. 

IS in the art. Few exampls, sunigen-pre^end&g cells can be mmsfeitet] with a 
poljrni&kottdc U-aviag a promoter ssppiopriate for increasing expression m & 
recomlx^ctM virus or other oxpre-$rk<n rybtern. Cultured eileetor cells for use in ttacrapv 
must be able? to grow ;$riI di^rsbute widely, and to survive long terra in viva. Studies 
have sbowra that cultured eiTt'Ctor cells e&n be induced t« grow in vivo and to syrvhe 

20 long tent) in snlntaatial numbers by reputed HirouMt-on wiib anuge& stspptemcMed 
with IL-2 (sei\ kit example, Cbeever et ul. 3 hmmiohgii'iis Revkws / 5 1 77, i>^7). 

Alternatively, a vector e-xpxes^ing a polypeptide resitcd Isstnsin may be 
introduced itsto ahtigen pfesefttkig opUs taken tb>m a psttenl «sul t-fonaUy prosxvgatcd ex 
vivo fw tfamplaiu Iwfc wto tbe ssiik: putwrjtt Transected oeih uuy be naiUTCnlwcd 

3 auto fht. ps»U(?nt uMng smv rjcfufe ksjovvy m th* iut, ptei^r'cibij *a s,ts;tsk f^nn 
n t^vcuis^^, sniuKtiv^tsirs, mts^nt.iae^ <«r iiMtjtiunHrt -ulmimViiMtMri 

docfiiKd K^eiin *s ^kII a~ do age, v^y fmm 5ud*vU*ut{ to jikiividual .iiid mm 
readily alablishcd irring standard tcchni(|w,N. I» geiitar.'it, the pbanr*aMfut»wil 
.50 eo-m|xxsidor5s ot^ vau'b^ imy Ik snimimstnexi by injecHim {^^. irmswsjiaEjeous^ 



wo mmm 



hi 

mtram^okr, in(raven<ms or subcutaneous^ mtrasiasally (?g. t by aspiration) or orally. 
Preferably, bebveefl I and 10 doses may be Mraixmtered over a 52 week period 
Preferably, 6 dn-^es ate administered, at intervals of I mc-nth, brw^ter v^onations 
taay be given periodically it&reafter Alternate protocols may be appropriate for 
S individual patkars. A suitable dose ii an amount of a compound thai, when 
■administered as described above, is capable of proieoaag an awi^uraoi iusmne 
rexjjvns?, and h at Jea&t 10 >Q% above the basal (r e uatre3k\Ti le^tl Such icapoase 
can be restored by measuring the anti-tumor antibodies in a parsed -ir by vaccine- 
dependent general o« «f cytohtk effect* * cells capable of killing the paiieafsi tumor 

10 ceib m vitw* Such vaccines should also be capable of causing an immune response that 
leads to mi improved ehnkal outcome (c£, mote frequent reirav-bsu complete at 
partial or longer discass-feec survivals in vaccinated patients as compared to nosi- 
vaccinated patients. In £.es>er&i, tor phormaceytksd composition and vaccines 
comprising one or more poiypeptiiks, the amount of each polypeptide present in & dose 

15 ranges: from aboat 2S to 5 rr*g per kg of host. Suitable dose sisss wiil vary with the 
^se of (he patient, but will typically r&Rge from about 0,1 ml, to about 5 mL. 

In general, an appropriate dosage and treatment regimen provides the 
scir e cotnpound(s) m art atuoant sufficient to provide therapeutic andor prophvlaeik 
benefit. Snob a response can be monitored by establishing improved clinical 

20 outcome {t?.g , more frequent raoix&t5tj%, complete w partial* or longer ifoease-free 
survival) in stated patients as. compared l& non-treat .d patients, Increases in 
preexisting immune responses to a tyruor psotein generally collate with as improved 
clinical outcome Such immune responses may generally fee evaluated using startdard 
prohtrrahou^ K\totnxu uv ^r cvtnkmc which uia> K* performed u^ng v^npk* 

25 obisitted from a patient before and after fcreshmrit. 

Canc er Detection and Da agnostic, ComrKvaEiona, Methods aud K-ifa 

In generai , a tracer may be detected in a patient fesssKl on the presence of 
orse ot more prostate: tumor pn ttins ►u&i'or poh nucleotides entuilmg <,urh protest m a 
biological sample (for example, blood, sera, sputum urine ami/or nsmor biopsies) 
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KiH^rtd hv*n pi*. \s ! i itt H o'K * am £ h | rt \. iri<- 1^ t majors tsi 

pto*» uj' tx > K iwn, im Jhc skv. hoi Ox tdtu u iu^ Hit b ,kkrm ^rl\ oa * dkd 
he l n \k i\rA v % i* t d^ea * « oi tat if o* wtf g 1 tits oiuJn to th^ *. {=>■ rt the 
S I x*. l.^ni a] I ,>iv k 'hdt ( «xt\ ,tr^ «iobt- m i ot u«tJ to it* vu tbe k ^ of 

ti»<\A ^ 1 1 v di*,,_ i ♦uriet nuiji o> v n. i n ib^ u>dk u \t of t it rK^fc^ or . ks^kt ot 
i ^anttr lis ^.essLfiit x pro \\ unor st^trtKt suuk! k. p\\t ( .it * v^u i^vit t-i at 
Vjlm L» k d Ls^Ljt i i Uitj , r liv 1 m m r&o ii dl U 

ih k Hv a v rats oKy-d** 4 rc\*K h k vm tti. r*j ni lujuav m 

s^h^ ^ b,it»itid.l tht, pvv u eo5*><n\t ot .^.di^cf it d |\*u at no V \it ttrrun^ bv 
i i x ia* k *jkt a bio^ gi> di pit ob «om d \ a > r "A^b i ng iw<.m ^ > 
ttm tim 1 it* tn> - imp t a '^c* * wiKa^ *k t^dt lI^ lo tit. Iwrk^ v a ^ ^ 5 
15 k^rip^ -> ^ y ^ ^ T-^ ^ * & "* w?tVt^n ur>eJ uil oh %dli e 

Ir * pu^iii^-* b. n i\\f *i*t tsf ! hk iiv iK < ( h u t, ) 1 bndt ix. diitU 
ipu^ * \ 1 n f wKJ UKXxvt ■ bixl K r [o\e the p^h^ntivk fctxn t'n. 

biiKHTig n^ nt *Uit --pet tk d \ bill K tn *U-> nolvn pu^t nr ^ ^il I oin odx-r x^«H 
tih it ■Hp* t.iik u3 v v ! iK^b to thv Jind 5 1 ^ igt ot olI ar* ^Vj jniikX5tt<oj It byb I, ptx o li 
p otcm Vt>( d Uvt^ Vjtrrviltvtv s aiif X-tlV^ akV\ «i 4 v tx util^sd it \^hh.h i 
rkihfv ( ttk ^ fdbt^i wtif i \.po£^ ^txsjx. vid *'k ^cd ro otrd to im \n itd.au 

25 bu\h ^ maJhadt^ ^* b id T u ig<>n vvits tV Mfhf c th^ o\tu^ S 

% neb li =.mvfUJitN ot the vs.^pk ^ihc^ ht ^* Libckd jv^f ^O'uV to 

iMidxf f» ^ > miK Uue u* k i^.t \ i > ^x ibc jk v.^t t ^ imft^iNn^d ^jt^ii'^ 
v.*te,<rsrt nbU? i^^^ptptj ^ \t a-sc vatHm -^v^^ ^'uk kjlf ku^th ^o^v^ 

tumot pi ^its ii>ix fx^UgeptiJe ^viu tilK^ot to aei^ i *t e h^du\ agutt IitiOh i' 

31 <Jfcse«kari above. 
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llae ^obJ stspport rpa\ >v any aijj^tj^l Vn^wn tu those fr* nHmaty AM 
m the sst tii wbch the b*rtw prut^ia may be bached k*r evdmplsj, tbr solid support 
ma> be a Sett well m a Tvserotteer plate or a tLteoecliiilost other suituble merabrane 
Viaerr&abveh, Use support tnsry be * bead or di^c. such as vKvs, iibe^stss, I^tex or ^ 
§ f ListK ssutet^l suUh p^stvTi^ne nr poftvLtnLKfotxle Tlv stappen suay also be a 
mignetie ^xtrtiuie ^ a £hrr tiptoe ser^^ vscvh &\ those JrvJo^d.,. for s?\ampk% in U S 
Pjtmt No 5 ^*V>8; The hmlng J & eat mav be iranwbshttfd on &e ^>lkl wppor* 
j a ^tjjtLe^ oi tLhiitjite.*- knf wo v> thy e v t U'" if Jj- iot vsht-h art *rtph 
described m ft;^ pateui at>J jBcieat^fte hitararaie irs the confer of the pre&erU imeistsdtt, 

I§ 3he term ^njircobtli^iioa 1 refers to bcrh notion aierii a&stxtJiTjatt,. -a^h ad\<Mf&oa, 
^1 tovalvtjt sttatlutverU: mkoh tei^ he » direct bakage bet-wcen ttie agent and 
fxuKttutuI groups u« thft support or taj) be a images b> of a un^drnkitig <*gertt]i 
lautaobilfjatioti by ad&aa ptaors to a well is ^ miuvEtta piate oa to a membtuise 1^ 
preteirai In v*ch esses, ad&orptson ehy* be achitvcd bv contacting the brhiing agent, in 

IS j stable kil^, v»t& She ^fhd s^pp^u for a *mSHe anwuttt of tsire Uk 1 tottiakt dmc 
\ancs teoaptfratitrc, but t* svpscai'} between about i hvu? and about 1 da\. tn 
^w-iJ, cotife'cting 3 w?!t of a p^asifc minutiter p-tak: u>xh as potysivteiie or 
P*>fv^iE3V]cb!onvv) wtsh «*n amount of hrdmg agent rang og from abcrtt l^rsg k> about 
i*>l.ij{ a»J piekrabh about ^ ^ ahuM i pig, s% ^uflk^t to uwrcibds^ an 

2Cf adequate junouat of biediag ajaeat 

CovaJcm att^hrocat of bmvfing ageal to a so!i<i ^oppott ai^, geacmUy b<: 
icb?evcd h\ fiT^t s^aktsng tbe ^tpport wtJh a bifur*cltooai neajsent tha? y^ill 2x;act with 
both the ssupj^jft ^nd iVin. N fcN«vil ^r^^p, ^uch a v a hydrv^l ox <^mtn^ growp, tb? 

25 h^vsng a« uppiopts^ie ^!vi»ct a^tt-^ ^mj> be^^oquitn^st v x by aunietv\^toa ri $n 
'iiifh'vde gi*«yp on the s^pjvit v*ub ^nisie mh aetiv^ M<fci>g€« the buuisi^ 
ixwtjv? 5 ? jifo, tVa<p In^ntootcN fei^lfi^ Catnl»*u H>\(t£b,*dk, f^l. «it 

Ir Oejtjsu emh»dunc8b. the vls^> rs ,t rwd-asiibtidy <5 t t:jdwtch ,fc*&»y 
3D 'ihi^ ^ssslv rij> be perturTord by fir$ oi>nt?a'te^ sn t mbK'>J% tb,d ti^ b^ri jmnwfbfHW 
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ml a solid support, commonly the welt of a nakrotlter piste, with ih« s^snpk. such that 

pol> peptides wiiNa the sample are allowed to bind 1« the unmobsluerd aadbody. 

Uwhotrnd .sample thee renwv^ from the. kminohdked polypepisd^-ait^body 

complexes and a iktectkm reageut {preferably a second antibody capable ofbimlmg to a 
5 diffem&t sue on the polypeptide) tf>Rtaiairtg a reporter group Is added. Oie am&urit of 

detection reagent that remain bourid tu the -.olid support is tfeea determined us.sag a 

method appropriate tor the *pedtk ^porter group. 

More apeeiikalty, onae the ^ubody k< immobilized on the support as 

described above, she remaining protein binding sites an the ^upp^rt are typically 
10 bftjeked. Any suitable: blocking agent known to tlsose of ordinary AiU in the art, as 

Ivnme verajw alhunm or Tvteeo 20" (Sigma Chenwcal C\. St Louis. MO). The 

immobilised antlbo% Is thea itteubattsl wish the sample, ami polypeptide is allowed to 

bind to the antibody . Tbe sarapte may be diluted with a suitable: diluent, such as 

pliOspha't^Kntered ^lint; (PBS} prior to incubadoit. In aesicrdl.. &ej appropriate ewtact 
I S time (jV . moabaisc n ^imev is u penod «i time that Is nuUldcm to deters the pre^e^e of 

polypeptide within a sample obtained horn m mdi vidua! with prelate cancer. 

J*reftrabiy 5 the corstscl tusie is sufildcat to thieve a level of binding thai b at least 

about 95 D -* of that achieved at equilibrium hstwtxn ho-ond and unbound polypeptide. 

Thojse of ordinstry skili in she art wilt reeogmsse that th* time raecessary to achieve 
20 equilibrium may be readily detenniiied by assaying the Jevd csf b«3dt% Ih&t oecwr< over 
period of time. At room t&snpersttire, inoabation timt? of about. ,10 i&imto is 

genially sufiteienit, 

? TTfKMind ->.a;Tsp3e ma) *hen be removed by v^ishmg Ure whd ^ippnrt 

with iii l tsppsopfsyte buffer, such h& PBS coBUtinb^ 0.1% Tweea >fl™. The second 
3? antdxeh, fttacb ^it-usi., ,n r*.$MtUT ^**sp< may ifonx be ad-icd to the mUA supposi. 

Preferred reporter groups include thos*: groups, recited above. 

fhe >Vk\'fu*rc Tfuwat j,\ di**st aieabafed vmb t^t* .jujui hsh/ed fwrt.iboJ.y- 

aoiyp«|jftLki complex for a« amount of time sufficient to detect ths; h«>und rKjfyi^f.^tk. 

An appropriate am^t^ii of ti^u* may gsnroilly be dstmiiitted by assay the fowl of 
30 binding tlwt octujs over a petiwi of iwwr, I inbound dtfwuon rcageat tlk-a rem^v^l 
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as id ho^nd d«?u?c*iosj r«age-nt 5?. sktexted using the rtprntet group. The method employed 
tot iiesev-sm^ the reporter gnxip defend wptvsi Ik* natwt of the reporter |rtoup, h>t 
s.iditwsk*: groups, scHitslUfK^ counting t>r autobiographic methods are gersejudfy 
appropriate. .Spectrascopic meihrstis tmy be used to detae* dyes* tumitK^eaJ groups 
5 and fhrojexceut atoups. IMoths may be detected ity^ audia coupled so a <M}rtent 
reporter groyp (cotikmonly a radioactive or lluorcj^cent gtotsp osr an tnnmv,). f-Wysn-e 
reporter gtou^s m*} jN^eraJI) l*- de*cued K the iddusun M iiiKcr^te ^>aw dh for 
Specifk perkxl of tiiise), ft&Howtxd by spectroscopic or other analysis of the ae^erkm 
product:-;. 

IS To determine the prese^e or abuses? t)i n t.isxvr, si&h as pro-state 

taitc&r.. the skutal <.iel«cl«?d frons the rejjarter gavisp that reja^hiA Iwstid in- IIkj solid 
support jj. genera] ly compared fc» tt Kjmal Oaat corresr&wE to a predetermined: ouNrfl' 
viiltse-. Is nn^ preferred e^bwUs»etit, the: cut -off value for the detection of a Kaacer 3$ 
the average taeasi Lijp.ua 1 ahtaiESwi wben the iuunoHni^eiS a^EbuJy is intubated wish 

IS Hasnples front patients without the cancer, tia general, a sample. ^ei^etafMtg a signal that 
- sHe^t iid %rd ttv^ic-r^dbo^e-l epjeAienvui 0 ^oll ^ kOj^deaeJ i^jmi.v*? 
for the saucer, hi asi alternate preferred eatsbodimtffU, the o&-r4'f vaiwe is dctercmtKrd 
vsinj. ^ RckCiv'cr Opesstor rune, jseeordng to ilw raetlk-J ot Pickett tt <; Unh^l 
Ffhhrwutfox} 4 g^tt-a h>t i Vi^uvn 1 Afr^fiu^v Utile Bk^ji ffid to 1985^ 

20 p. 1 QtV-7. Briefly^ b tins, e^shodiwerrf, the cut-oil' v&iae may be ►ietermitted from a plot 
of fmth of tme positive rates (i ^, sestisitivsty) at«i tk1s*K positive rates {100%-speciftctty) 
that coritspond to eacli poasibk cist-otf vaJue foi the dkigfitAStit, test resjtiH. 'Use s;?jt-otT 
vajy« c«i the pjf'r thai is the closesl ?c Ore up^er k?ftdiai"id tY^rner (i e., dte value Eh^t 
erst'f-cj^^ the Jw^t a^-») h tlte mnzt accurate cut-off value, arsd a sample gejssrating a 

2S signal sh&i is higher than the cut-off valiie tktefmbed by this m^ihod may be considered 
pt*siti^tr Alteruaiivelv, tbe cut^orV ^-aiuc ta^y be slss^eit tu the siong tlje plot, to 
mittmt^e the fehvi positive rate, oi to the right, Kj rajftim'ut* the liil^ negative mift. fn 
gsnend* a st&mpte gettersting a signal thai is hi^het that* ihfcc«t«uH' value determined, by 
thss metN^ci is tiorssidtr^t positive for a. «xren\ 
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In a rcNal embodiment, th^r .Jt^y k; performed in a tk-w-tkro^b -n 
^tdp hmmi wlierrsn thr bnid r*£ c^rsit ^ i^mobi^cd a momhnuK\ -ut£& 
FHhiKt'lltil*^ !u thr iliivw- throng!] 5? it, pr^ pq^uls^ ostein ik.- s^mpk hind Jo ihe 

5 bWled b ; nditiL> 4^otH then binds. To du birdm^ ;?$>j^|Hih>pcr>tj*k curupkA as a y^luuou 
coiuskimg. the second binding a&;<?r*! ikvvs dirowh the iKerobrasK, Hie d&tectwwt of 
Ik m\J weored bmdm£ ,^nt mny xken be prrk>nii'\l ikwrrsHrd sbtufc tn she MUp 
immAl K t^K end oj she lucujbrrure io vdwh knding a&nU i\ bmmd \* i»aifle*Ned in a 
soluliou cosjtasnsng ih$ ^mpfe. The sample Agrafes aJotsis the- membrafie thsougb a 

1-0 jegiou containing sectiiKl hijsdsng Agent sad to the area irumobilizotl binding %utht. 
Concentration of second binding sgem at the ai*a of immobilized antibody indicates iho 
prowx*- ot a career IvpK^lh the oifiveninrv n at vreor^ bnrhrg „*gert ska ums 
gsisensles s pattern, s.tich as line, sliat bt; read visually, 'Vht abseace of iuch a 
pattern ir*diea?*s a ne^ttve result In geoet^ij the amowrtf of landing agent immobilized 

15 on the membrane i*s sheeted to geaersie a wsu&Ry dissxrmbk pattern when the 
sample unt^n 1 * a kvU >$ fahptpbd* i*ut wujld he sutVkit'il to. \t.«£fdt& js 
positive signal in the rwej^mtlfeody satvdwich assay, m tL* format discussed above, 
Wefen^d binding a^ms far use m stioh assays str? ajafihisdtes ,n>d antigOT-WfKimg 
fragments thereof. Preferably, the atmnsBt «f antibody fortf&ftbitued on the membr^ie 

20 ranges fk>m alx^t 25 rsg to aboat lug, and if^o-re preferably from, about 50 to about 
5Csf) s^s- ^^-li tests eats typically be performed with a very small amount of bioloficdi 

Ot' course, i?umcrfju,H other a^ay protocols exi'St dial arc suitable for use 
wth th« ramoi Twoteins or bisidtrig agents of the present mventioti. The above 
25 de&cnptioa"s are ijvtermlcd m b& exemplary only. For f?xamp!cv it vs.il! be appsreM to 
iho&e of ordinary skill in th« art Ib^t J be aboes pii^to^Ls ijv^ be t«Mdi|y modified to use 
tusYHtf poiypepiiUcs$ hi tlertect atstibodieK thai bii*d to ii&rh poljpepddc:^ hi -i biwlt^lcal 
sample, Th& dttacthm of such tumor protein specific aiitibodies ui^y tomslate wiih the 
prssence of a cancer. 
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A either ks| als% or alfo^veljv fee dueled ted m. tie gg&teaee #f 
T cells dial spenfK j &% react with a teior protein m a biological SJwsspIc Within 
certain methods^ a biological sample comprising CD4* aad'or CD8* T cells isolated 
from a patient is incubated wsth a tusnoi polypeptide, a polynucleotide eae.odies ,\ueh u 
5 polypeptide «&nd/oi Am AFC tha* expresses at feasA m tniniunogerdc portion of such & 
poiypsfjtkk, smtl the presence or ab^oce of specific activation of die T cells is detected. 
SuiNble biological sarapks. include b«1 are not United to, isolated I cells For 
example, T cells may be isolated Cn>jn a papers* by routine Sechrsiques (sych as by 
PicoliHypaqu* density gradient ^mniitgatiott of peripheral hluod lymphocytes i T 

10 cdb may be incubated m viVro fot 2^> d&ys {typicaily 4 days) at 1TC with polypeptide 
(■? f , 5 - 25 ^g/ml)> ft m$y be desirable to intubate arsothej aliquot of a Teell i-ampk in 
the abs^isus of suitor polypeptide to ^serve as a Goti&roh For I ccilii, activation is. 

preferably detected by evaluating proliferation of 5he FedK For fDSf T cells, 
ncfsvfction is prcter.%biy detected by ivatuatmj? lvsoIj in activsty A k\el of pruhJerdtkm 

1 5 that is l<s®st tvH) ibid greater and/or a fcvci oi cytolytic activity that is &t least 20% 
greater than in disea&e-!r£e pstkms imheate the ppsrsencc uf s* i:$kc«? in the patient. 

As noted above,, a caace? may also, or alternatively, be detected based oo 
the level of m^RNA encoding a tumor protein in a biological sample, Foi cxawpSe. at 
lea^t two oligonucleotide pirn-era rmry be employed in a polymerase chain seacrion 

20 {PCIi? based assay 10 amplify a p^nicm of a tumor cDNA derhed buss si biological 
sample, wherein at least one of the ohgoftucleoiide prtrsiers is specific tor t ;.<?., 
hybrsdj^es to) fi polynucleotide encoding the tumor; protein, The saap^jfied cONA is 
tlicfi verw^ted md ^ete<teJ u f -yw *eehrjhjee<? v.dl kftown *n ;be ar*. -^i^b as gel 
ektt&ofiJisjteMs. Similarly, oh goriy decide probes tkM vpedfkaJfy hybrids to ft 

25 polj auclri>title encode ft tumor ptosein m»y ^>e in a hybridiz.il is^n assay to det&ot 
the [rescBce of fxifyn^clfwl^k- eai^ding dit; mmo? pfotdii m a biological s»mpte. 

l\t pem«t hybtidi^Aiifjn undtir assay wudiUo^i;, oliaf*ri\ickos , ide ^siiaem 
And jroh^ vbuwld kt-mpnip an ^h^wki^onJe -<^H>ejKT *h^t nt \?$st About tA>\\ 
ptt^nMv At k^st. »jbo%)6 75^ artii more preferarjly »i host abuut «ksrUy to a 

^ ptirtiou ot 4 poKmKleo'K'k ieRuxxiing & t«awr pu>tem of the ifsversdnn tot ks at least iO 
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audsetidei^ md pefwafely at leas* 20 eucfcrKkks, In tengfk fw&sEMy, 
uU^Mmk eattde gamuts »in<l«r pruKs hsN-*di<e t, i jv\r- ii k: ^tiA oixoduuj a 
^th^j.^dt (Jk^crKJ liofet i urki "iinie a\<. > tuti^t ^ LXHiifh > % * de-focd -shine 
Oi^itrvckntik pt m> -* "uxi'u pjtobes %s uUi ruv V i^L*uh en pvwl the 
5 iij s ^*kWk a ^ bod** denr ixd h v etn ^ck ah 1 a, at o t?t a« 40 iiu. vju+hVs m length 

twu. 'coulee, * ^ re fMjfmh > <tf teb t 1*5 ^ w nuckol\k< ►* *i *\ \ >i>«\xnsy 
La\ ijJi. d 'L^uwitt ^ uvJi*sot V«m«* to ir- ques t>r \i*N R U Kwn aad 
h^Hndi^tum a\x \ 1 Ats. w-J* krowi m tV it ^ ior tai'iA^ M i| n of I i • (m 

vtnjviiu*uir wth iv^ej-st. j m^j| tm+i \.j *v if \, h N T \ ^ t '"is U>j u «. b ^a.^ 
Mtnpk n h K tK b <c, jki *t\ct^ tt^-\ aiKJ ^> pod iiv ^DMA r oJauJo 

IS PC li ^phfte u u ^ uM^k ai jf.tsi In p^k.* xtirtc* \ jin So iik tthn.h 

ISXt} K" y^l'tita.t^sJ ^fid «ij5tJii15/ctl IKSSI^, Ok^jTtplf, gel *I«C*B pho^S^ AlGplltkatlOfci 

mtlny^y wIm ntst ^ftlkietJ with a c^nc^i, J'lte sSiuphfscals^i reaction may h*s 
IKffap^xl o*t - e\ ct&l dihitions off I AIA ^psmnm^ two <rnkrs id" ma^mUKfe. A fwo4b3d 

In dxio-ihar embodiment, the cnmp.^jt^Hi*! dc^nbed hcrek may be used 

25 ftir tlie ditigtinsis of cancer reay be performed over time, m& the dij&pt m t^c level of 
reacts c p?>iypcptiJc4s) ar jx*Iynucle<>iwk%s) evyti^d. 3 or example, the ass&v$ may be 
pcTf^srmed 24^2 hum?, for ^ penod nt" 6 57>osnhs to 1 yeas, and thereairtci 

p«ltomted as as^oJcd, li\ ^etvcj-Ai, a canoe? h progre-'t^tn^ w th*>*s«* p^^i.ent's i?5 ^hont the 
levd potypeptuk <>r rA>lvnuckatide i!ek>-tod sncrtiji^cs ovier tims. cf^a^s?, the 



